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The New “ National” Direct Current 
Machine. 

(mong the recent incandescent apparatus 
placed upon the market, the machine illus- 
trated in this number of the Review takes 

prominent position in the direct current 
lighting field. This machine is built by the 
National Electric Manufacturing Company, 
at Eau Claire, Wisconsin, and is claimed to 
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thereby practically overcoming the objection 
usually raised against the use of commutator 
and brushes in this form of apparatus. 

One of the most noticeable features of the 
machine is the small size as compared to its 
output, showing that the electrical deter- 
minations have been made in a very careful 
manner. The machines areall compounded 
for a potential of 100 volts, unless otherwise 
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made under the de Khotinsky patents. The 
makers claim not only a remarkably long 
life for them, but the entire absence of the 
usual discoloration of the bulb after the lamp 
has burned a considerable length of time. In 
addition to the dynamo and lamps, the com- 
pany manufactufe a full line of the usual ac- 
cessories necessary for a complete system of 
electric lighting. 


Fie. 1.—New Dynamo or THE NatrionaL Evectric MANUFACTURING ComPaNy, Eau CLAIRE, Wis. 


possess distinctive features of merit. In 
producing this dynamo, the manufacturers 
lid not attempt to get up a distinctively new 
type of dynamo, but their aim was to take a 
well known type and build it as nearly per- 
fect, mechanically and electrically, as such 
2 machine could be made, and this object, 
we are informed, has been fully accom- 
plished. 

The field is of the well known two-pole 
type, embracing a Siemens armature, wound 
in a peculiar manner, by which the amount 
f dead wire at the ends of the armature 
has been materially reduced, making the 
shaft correspondingly shorter, and insuring 
rigidity and freedom from vibration. The 
commutatoris made of tempered copper, and 
presents ample bearing surface to the brushes, 
which, by the way, do not spark the least, 








ordered, and the results as witnessed by the 
writer, were, to say the least, remarkable. 
While at the factory, recently, our corre- 
spondent had an opportunity of witnessing 
the final tests of a 500-light machine just 
completed. At this test the load of the 
machine was changed from full load to noth. 
ing, showing a scarcely noticeable movement 
of the voltmeter needle, and that, we were 
informed, was entirely due to the momentary 
speeding up of the engine. 

In connection with the dynamo, the above 
company furnish an improved lamp, shown 
on page 9. The reader will doubtless notice 
the new form of bulb in which the filament 
is mounted ; the nipple or projection at the 
end of the bulb having been abandoned, 
making a much neater and more tasteful ap- 
pearance. The filaments of these lamps are 








Is there Platinum in Mexico? 


It is reported that Mr. Flavio Lobato, a 
well-known mining engineer and analytical 
chemist, has discovered platinum in some 
ores from the Las Yedras mines in the State 
of Sinaloa. If this report is true it will very 
probably effect the market price of this 


scarce metal. 
=e. 


The. American Association for the Ad- 
vancement of Science will meet this year at 
Indianapolis, under the presidency of Prof. 
Goodale. The first meeting will be held on 
August 19th. The subject selected in advance 
for special discussion is ‘‘ The Geographical 


Distribution of North American Plants,” 
and papers upon it will be presented by 
Messrs. Watson, Macoun (of Ottawa), Sar- 

t, Britton, Underwood, Halsted and 
oul. 





MAYNARD IN DETROIT. 


THERE IS MUCH OF ELECTRICAL VALUE AND 
INTEREST IN THE ‘‘ CITY OF STRAITS.” 


** Progress ” is the word that fits the 
‘*City of the Straits.” Electrical industries 
are leaders in the procession. Far-sighted 
enterprise and independence have always 
been characteristic of the men prominent in 
things electrical. There lives here, to-day, 
Judge J. J. Speed, an old telegraph operator, 
who used to call himself ‘‘ Jack the 3d.” 
It was his father who, when the Morse tele- 
graph was being introduced by F.O. J. 
Smith in the East ; by Amos Kendall in the 
South ; by O’Reilly and Shaffner in Ohio and 
Kentucky, foresaw the great value and im- 
portance of the new invention and immedi- 
ately commenced building a line from De- 
troit to Milwaukee, over the Michigan Cen- 
tral Railroad. The Erie & Michigan Line 
was a great success, and it brought together 
men whose ability and enterprise have 
been a power in the land from that time to 
this. Among the operators were A. B. Cor- 
nell, with a salary of $400 per annum; 
Emory Cobb, $300 ; J. J. S. Wilson, $175 ; 
while J. H. Wade received $400, and added 
something to his capital for investment in 
the stock of the company by painting por- 
traits. Of the other operators on this line, 
Josiah D. Moseley, 70 years old, is living in 
Iowa, and Rev. Jabez Fox is a prominent 
clergyman of the Swedenborgian Church, in 
Maryland. Long before Supt. Minot, of the 
Erie Railroad started his plan for running 
trains by telegraph, this old Michigan Cen- 
tral line was doing the same thing in a very 
original and practical manner. Ip cases of 
delay and uncertainty it was a common thing 
for conductors and engineers to leave their 
trains at stations and go to the town tele- 
graph offices, a mile or more distant, and, 
without help of dispatcher or superintendent, 
communicate with men in charge of other 
trains along the road and arrange to run 
without collision. M.D. Woodford, now 
president of the C.H. & D.R.R., John 
Thomas, one of the superintendents of the 
Penn. Road, and D. Wilmot Smith, a lawyer 
in Minnesota, were the men who organized 
the formal train-dispatcbing system of 
the road and madeit for many years, the 
model system of the country. Under 
the superintendence of E. E. Torrey, it is 
now second to none. When the Western 
Union Company was organized, and went 
out to take possession of the Erie and Mich- 
igan lines, it found George W. Balch not 
only acting as manager of the Detroit office, 
but the owner of a large part of the stock of 
thecompany, which he had picked up at from 
$5 to $50 per share. He was persuaded to 
exchange his stock for twice the number of 
Western Union shares, and, for a number of 
years, was a prominent officer in that com- 
pany. Whenthe Bell telephone began its 
early whisperings, and when the chief offi- 
cer of the Western Union Telegraph Com- 
pany was emphatically declaring that it 
could never be made of any practical use, 
Mr. Balch quietly wentto Washington and 
secured from Mr. Gardiner G. Hubbard an 
exclusive and perpetual franchise for the 
State of Michigan, and then went home and 
made a similar arrangement for the Edison 
and Gray telephones. He was never a very 
ambitious man, and so, after getting the 
business well established. he accepted an 
offer of a quarter of a million of dollars for 
its interest and retired-in favor of W. A. 
Jackson, who had been one of his principal 
assistants in the telegraph business. Mr. F. 
A. Forbes is now the superintendent and 
the active managing man of the telephone 
company, and he isa good deal more than 
an agent of the’ American Bell Telephone 
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Company. His company has purchased a 
valuable lot on Washington avenue, and is 
arranging to erect a five story building on it. 
This will give them a more central location, 
enable them to consolidate the two city ex- 
changes, and provide permanent quarters 
entirely under their own control. The com- 
pany is operating 72 exchanges, and, by a 
system of intercommunication, has antici- 
pated the long distance service to a large ex- 
tent. 

Quarters for the Coming Telephone Con- 
vention have been engaged at the Russell 
House, and a large attendance of delegates 
and interesting exhibits of apparatus are 
expected. Every facility for transacting 
the business of the convention will be pro- 
vided. The city’s magnificent river and 
island park, the St. Clair flats and the lakes 
beyond, afford opportunity for most de- 
lightful excursions, and, with Jackson and 
Forbes for hosts, if the boys do not have a 
good time it will be their own fault. 

One of the Extensive Improvements of the 
city is a great union railway station, with 
an elevated road, which will occupy eight 
squares in the business part of the city. 
One of the large factories, which this im- 
provement will remove, is the factory of 
the Detroit Electrical Company. This 
change, while it is a temporary annoyance, 
will prove to be a benefit, for the reason 
that the company’s business has already 
outgrown its facilities. The business of 
the company, under the successful man- 
agement of W. A. Jackson, has developed 
from a small shop for making binding-posts 
into a large manufactory of electric railroad 
equipments. The company is preparing to 
move into a new building, which is well 
under way and will be completed by the 
first of October. It is located on Woodward 
avenue, at the crossing of the Michigan 
Central, Lake Shoreand Grand Trunk Rail- 
roads. It fronts 120 feet on Woodward 
avenue, with a depth of 157 feet ; is three 
stories high, and contains 42,000 feet floor 
space. It will be supplied with new 
machinery of the most approved kind and 
will embrace ten departments. One entire 
floor will be devoted to the manufacture of 
insulated wire. One of the principal de- 
partments will be for the manufacture of 
electric street car motors and anotber for 
stationary motors, from one-half to 30 
horse-power. Other features are electric 
light switches and appliances; magneto 
telephone bells and a great variety of elec- 
tric sundries. The company makes a 
business of supplying electric outfits for 
street railways and, when required, takes 
contracts for constructing and putting in 
operation entire roads. It contemplates 
making mining machinery when the new 
factory gets running. The Rae system of 
street car motors is the one manufactured 
by this company and the work is done under 
the supervision of the inventor. The 
machinery of the street car trucks is 
simplified by the plan of using one motor 
which is geared to both axles. The arma- 
ture speed never exceeds 1,000 and it is 
claimed that the motor is very efficient and 
aimost noiseless. The company has a con- 
tract for equipping the Riverside Street 
Railway Company, at Fort Worth, Texas, 
with vestibule cars, 35 feet long on double 
trucks, each of which will have a 30 horse- 
power motor. These cars, which are being 
made by the Pullman Company, will seat 
66 passengers and are designed to run 25 
miles per hour. The road at Saginaw, Mich., 
equipped with the Raesystem, is operating 
18 cars very successfully. In this city, the 
Highland Park Railway, which originally 
used the Fisher center rail system, has just 
been changed to the Rae system. It is 314 
miles long, single track, and has three cars 
running. The Grosse Point Road, nine 
miles long, is being changed to the Rae 
system. These are the only electric roads 
in the city, except an experimental road 
with.one Sprague car. 

Not far from the New Factory of the De- 
troit Electrical Company, the Detroit Motor 
Company is erecting a building which is to 
be 50 by 100 feet, three stories high, and 50 
by 250 feet, one story high. It will be 
ready for occupation in the course of the 
next six months. The company has been 
making a specialty of stationary motors, of 
various sizes, adapted to currents of 110, 
220, 400 and 500 volts. When the new 
factory is completed it will commence the 
manufacture of street car motors. The 
business continues under the management 
of the secretary and treasurer, Mr. F. A. 
Blades, a gentleman of large business ex- 
perience, and his son, Harry H. Blades, is 
the inventor and electrical expert of the 
establishment. This company is now build- 
ing motors for the Jasper County Electric 
Light and Power Company, near Kansas 
City, Mo., which is to furnish power for a 
number of zinc mines in the neighborhood. 
Motors varying in size from two to 25 horse- 
power will be operated from one central 
station, and it is expected that an aggregate 
of 500 horse-power will, by reason of the 
readiness with which it can be distributed, 
displace 1,000 steam horse-power now in 
use. This zinc mining plant is being con- 
structed by the Commercial Electric Com- 





pany, of this city; of which Mr. Geo. E. 
Fisher is the exceedingly active manager. 
He bas just concluded a cuntract fora cen- 
tral station lighting plant at Kalamazoo, 
Mich., to-operate 1,200 lamps by the Slattery 
induction system. 

A Very Busy Man is Mr. C. P. Gilbert, 
the secretary and manager of the Edison 
local lighting company. From his main 
station heis running 12,000 lights and 250 
horse-power of motors. He is also experi- 
menting with the Ward arc lamp on incap- 
descent circuits. His sub-station is nearly 
completed, and will be opened shortly. lt 
is located in the northern part of the city, 
and is calculated to supply a strip three- 
fourths of a mile wide by two miles long in 
the best residence district. It is equipped 
with one 100 horse-power Beck twin com- 
pound engine, one 150 horse-power Arm- 
ington & Sims engine, two 900 light and 
two 1,600 light Edison dynamos. A new 
and important feature of this station is an 
arrangement of storage batteries which are 
to be used to meet the demand for lights 
between the hours of 11 Pp. Mm. and 12 noon. 
Two hundred and sixty cells of Pumpelly 
battery will be supplied for this purpose. 
Mr. Gilbert has undertaken this work for 
the purpose of determining, in a thoroughly 
practical manner, the value and the best 
means of using storage batteries in lighting. 

The Brush Lighting Company is crowded 
with business. It has been running 1,000 
incandescent lamps on arc circuits, but is 
just now changing these for the Westing- 
house alternating system. This work will 
be commenced with two Westinghouse 
dynamos of 1,500 lights each, and two of 
8,000 lights each. It is operating a large 
number of small motors on a 3,000 volt 
current. This company has followed the 
plan of retaining the ownership of the 
motors, and making a monthly charge for 
the current and the use of motors. 

The Detroit Exposition Building and 
grounds, in which the annual fair will be 
held from August 26 to September 5, will 
be the most brilliantly lighted establishment 
in the country. The Detroit Brush Com- 
pany has the contract for furnishing light 
and power from an independent plant. 
Three Ball engines will drive four Brush 
dynamos, each of 65 arc light capacity, and 
two Westinghouse dynamos, each of 300 
incandescent light capacity. Twenty mo- 
tors, of from one-eighth to four horse-power, 
will be distributed about the building. Mr. 
J. E. Lockwood is the electrical commis 
sioner of the exposition. He still has the 
management of the Brush Company on his 
hands, and is also largely interested in prep- 
arations for the coming electric light con- 
vention at Cape May. 

A Peculiar Feature in the landscape is 
made by the two sets of lighting towers. 
The Star Iron towers have been erected by 
the new company, which has the contract for 
public lighting, by the side of the Detroit 
towers belonging to the Brush Company, 
which are left standing foranother chance to 
resume operations, The legal contest be- 
tween the patentees of these two kinds of 
towers is much like the old case between'the 
man who invented an envelope opener, con- 
sisting of a string projecting from the end of 
the envelope by which the latter could be 
jerked open, and the ingenious inventor who 
‘improved ” the plan by tieing a knot in the 
end of the string. The old towers stand 
firmly and comfortably on one central 
standard, while the new ones have four cor- 
ner standards drawn closely together at the 
ground, in the attitude of a mule prepared 
to kick. The owners of the two systems 
occupy a similar position, and the judge be- 
fore whom the question of patent rights is 
pending is taking three months to consider 
the point. Inasmuch as both inventions now 
belong to the StarIron Tower Company, this 
fight is a local one.* Mr. Lockwood’s com- 
pany holds the exclusive right to the De- 
troit tower for this city.. The effect of the 
tower lights is very pleasing to a person un- 
used to them, and their long-eontinued use, 
in localities where the streets are not solidly 
built up and the foliage is not too dense, has 
proven very satisfactory to the residents. 
The clusters of clear, white lights in the sky 
not only present a beautiful appearance, but 
the illumination of the surface of the earth 
is free from the disagreeable contrast of 
dazzling brightness and dense blackness 
sometimes caused by post lamps. 

Respectfully Referred to Professor Abbe.— 
The government meteorological officer ex- 
presses the opinion, based on several years’ 
experience, that the electric light towers 
exercise a powerful influence on the course 
and character of thunderstorms. Before the 
erection of the towers, such storms com- 
monly passed by the city and at some distance 
away, while they are now attracted to the 
city and greatly increased in severity. 

Detroit has extensive and well equipped 
horse car lines, under the management of 
enterprising men, who recognize the justice 
of the public demand for greater carrying 
capacity and more rapid transit, as well as 
the fact that their own interest requires a 
change. A great many schemes are in the 


air, but none have yet materialized. The 
overhead electrical system is the only one 





that meets the situation with readiness and 
full preparation to do the work. For- 
tunately, the streets are generally wide, and 
the use of overhead wires will be less objec- 
tionable here than in many other cities. 
Legal questions as to the rights of the com- 
panies to change their motive power have 
arisen, and legislation will be needed to re- 
move the difficulties. This is another case 
in which the laws of the States are adjust- 
ing themselves to the new order of things 
breught about by electrical developments. 

Extensive Experiments with Storage Bat- 
tery Cars have been made here with the 
customary failure to find the missing link 
between the ability to transport passengers 
and to pay dividends to stockholders. It is 
a significant fact, however, that repeated 
failures to demonstrate the success of this 
system do not discourage others from con- 
tinuing the experiments. There is very 
evidently a growing opinion among street 
car men that it will be made a success. 

The Car operated by Pumpelly batteries 
and Rae motors, which was exhibited on 
the roads here, has been sent to Middlesboro, 
Ky., for trial on roads in that town. 

Detroit, Mich., Aug. 2, 1890. [G.C. M. 

——_roo—____——_ 
The Forest Lamp Hanger. 

The Forest City Electric Works, Cleve- 
land, O., is manufacturing a lamp hanger, 
which we illustrate on this page. 

These hangers are adapted to be used with 
any system of electric lighting, either arc 
or incandescent, and in all places where it 
is necessary or desirable to lower lamps for 
the purpose of changing, renewing or 
trimming. The lamp is entirely supported 
by hook on the line wire supporting frame, 











Tus Forest Lamp HANGER. 


which engages with a steel pin in the hood, 
thus taking all strain off the raising and 
lowering cord. 

When used to support a lamp over the 
street, the sheet steel hood is supported by 
cross wire or cable, and held in position by 
small wire or cord running to pole. This 
allows of readily placing Jamp at apy point 
over the street, and if it is desired to trim 
the lamp at one side of the street, as in 
case of wires interfering, the position cord 
can be released and the raising and lowering 
cord will draw entire banger to one side of 
the street and release the lamp, which will 
then come straight down, and when trimmed 
can be pulled into engagement with the 
hood. The entire hanger with the lamp is 
then drawn along the cross wire to proper 
position over the street. 








Electric Railway Work in St. Louis, 


The greatest activity prevails here j, 
reference to the electrical equipment of our 
street railway systems. 

The Union Depot Street Railway Coy, 
pany’s system has been in successful opers. 
tion for the past three months, and ike ryj). 
way company have, I am informed, mad, 
two increases to their original installatiy 

The electric line across the Suspensio, 
Bridge, equipped with the Thomson-Hoye. 
ton apparatus, is the delight of all Visitors 
to St. Louis—in fact, it has become one of 
the most attractive features of the city, ang 
few strangers come here who do not take y 
ride in these cars across the bridge. 

The Mound City Railway Company closeq 
a contract several weeks ago with the Thom. 
son-Houston Electric Company for {he 
equipment of its entire system, and it is ex. 
pected that this road will bein full operg. 
tion in five or six weeks. Every effort is being 
made by the owners of this property to 
make this installation one of the finest 
in the country, and I understand that the 
Tbomson-Houston Company are putting 
on some special features that will make 
their equipment in full harmony with the 
balance of the installation, which is to be 
furnished by the railway company. 

The Thomson-Houston Electric Company 
have also closed a large contract here with 
the Missouri Railway Company for equipping 
their railway system with 36 electric cars 
and this installation will, no doubt, compare 
favorably witb all others which the Thom. 
son-Houston Electric Company have made 
in this city. All of the overhead construc. 
tion on the railway plants in St. Louis js 
supported by very shapely and subst:ntial 





iron poles, placed upon either side of the 
street, and no criticism whatever is heard 
from our citizens affecting the unsightliness 
of this work. It is the general opinion here 
that it will not be many months before street 
eats A cars, now being propelled by 
either horses or mules, will be a thing of the 
past. The electric system is welcomed with 
open arms by our enterprising people, and 
franchises authorizing and permitting the 
change from’animal power to electricity are 
readily and cheerfully given by our munic- 
ipal authorities. b. 
St. Louis, Mo., Aug. 10. 
<> 
JEST FOR FUN. 
Baking by electricity is the latest. Bread 
by this process ought to be very light—elec- 
tric light, in fact.—Plainfield, N. J., Neirs. 





Gen. Slocum is striving to establish an 
electric railroad between Brooklyn and 
Coney Island. It is eminently proper thata 
Slocum road should be a quick going one.— 
Chicago Times. 





Mistress—Bridget, 1 wouldn’t hang the 
clothes on that electric wire. You may get 
sbocked. 

Bridget—Sure, mum, I’ve seen ’em all !e- 
fore.—Munsey’s Weekly. 





The electric light that has been guiding te 
citizens living in West Lawn and piloting 
the many beaux who find that beautiful 
suburb such an attractive spot these five 
Summer evenings, is to be taken down. How 
cruel the city dads can be at times.—Graid 
Island, Neb., Times. 


a Se 
A Hint for the Fellows who Talk tvo 
Much at Convention. 

Representative Cornbread: *‘ Doctor, I 
wish ye’d give me some medicine.” 

Doctor : ‘‘ What's the matter ?” 

Representative Cornbread: ‘‘I dunno; 
but every time I open my mouth, the Speaker 
tells me I’m out of order, an’ I thought I 
might ez well hev it ‘tended to.”— Washing- 
ton Post. 


— — ©» e ——— 


Whew! 

We predict that within three years the 
motive power for plowing our large fields 
will be electricity. The horse for all work 
and cheap work has had his day. A storage 


battery no larger than a grip sack would 
drive a plow that would require six Per- 
cheron horses to pull.—Denver Republican. 
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A Large Supply House. 





WHAT HAS BEEN ACCOMPLISHED IN THIS 
LINE IN THE CITY OF CHICAGO. 


The illustrations accompanying this arti- 
cle give a good idea of the mammoth sup- 
ply house of the Great Western Electric Sup- 
ply Company, at 190 and 192 Fifth avenue, 
Chicago. This is a concern young in years, 
but having the benefit of the large experi- 
ence of its projectors. Since the time of 
its organization, it has steadily grown until 
it is now in the front rank of supyly houses 





of fixtures for electric car lamps, to which 
ae little attention has heretofore been 
paid. 

Beneath the brackets are sliding racks for 
incandescent shades, arranged to show a 
large numberin asmall space. The partition 
in the background of the cut separates the 
store from the shipping room, which, like 
nearly every other part of the building, is 
fitted with shelves and bins for storing 
goods. 

In the basement one meets with hundreds 
of reels of copper and galvanized iron wire, 
while one wall is lined with cross-arms of 





by the firm. Close by the stairs is another 
space devoted to shades and arc globes of all 
styles. The third and fourth floors are 
used for storing goods, plenty of shelving 
and drawers being provided. On the top 
floor is the repair shop, and here some of 
the company’s specialties are put together. 
This shop, added to the out of town factories 
controlled by the firm, enables it to make 
its own specialties in any quantity. 

As to the personnel of the new house, the 
manager, Mr. George Cutter, needs no in- 
troduction to our readers. His 20 years’ | — 
experience in America and in Europe has 

















Keesport Electric Railway Company ; capital, 
$100,000. 

Hornellsville, N. ¥.—The Steuben Elec- 
tric Manufacturing Company; capital, $300, - 
000 ; George E. Bronson, president ; John 
Adsit, vice-president; Charles Adsit, treas- 
urer. 

Chicago, Ill.—Down Electric Company, 
to do general electrical construction work ; 
capital stock, $10,000; incorporators, J. A. 
McEntee, F. P. Williams and John M. 
Glenn. 

McKeesport, Pa.—The Enterprise Light, 
Power and Heat Company, will capitalize 
at $100,000, and will build a brick plant at 
Reynoldton. The officers are, J. E. White, 
president ; Thomas Reynolds, treasurer ; L. 
G. Reiber, secretary ; H. H. Swaney, solic- 
itor. 

Alpena, Mich.—The Alpena Street Rail- 
way Company has been organized with the 
following officers: President, E. O. Avery ; 
vice-president, John Monaghan ; secretary, 
C. E. Williams; treasurer, B. C. Morse. 
The company propose to lay two miles of 
track this Fall, and it is probable that electric 
power will be used. 
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Do Mr. Edwin R. Crolius, late of Sneider, 
—— Campbell & Company, has charge of the 

. fixture department, while Mr. C. A. Robin- 
son, buyer of the late Sprague Electric 
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Theselection of a building for the Chicago 
house could hardly have been improved 
upon, both as to its location and as to the 
space, light and accessibility. Right in the 
middle of the block, between Monroe and 
Adams streets, the electrical sigrs and win- 
dow display on a double front building will 
attract the attention of the many passers-by. 
The 42-foot front gives ample window 
space, where the borders of colored and 
opalescent glass shades, the assortment of 
switches, batteries and small motors, as 
well as some electric light and railway 
goods, may be shown to advantage. The 
five high stories, with large windows at the 
front and back, give light and airv floors 
and room for plenty of shelving. The loca- 
tion is one that makes it the most accessible 
of Chicago’s electric houses from any of the 
depots. Besides, it is but a block from the 
other great electrical beehive, ‘‘ The Rook- 
ery,” but three blocks from the Chicago 
Electric Club. This, with the usual telegraph 
and telephone facilities, seems to make it 
convenient for everybody electrical. 


THE INTERIOR. 

On entering the store, any one of the 
number of novel features is apt to so catch 
one’s eye that others of equal attractiveness 
may be passed by. To the left, near the 
door, is a large sample board setting: off the 
brands of wire, as well as some of the 
choicest house goods. The double row of 
deep drawers extending along the south 
wall, is surmounted by some 400 pigeon- 
holes, now mostly filled with small lots of 
the varied stock. 

In front of these compartments is a line 
of some 50 feet of show cases, at present 
filled with station and linemen’s tools, 
house goods and testing apparatus The 
oak railing shown in the foreground gives 
a clear space for the managers of three 
departments and their assistants. The fan- 
motors shown on their desks give any 
desired amount of circulation, enabling the 
same work on hot as well as cool days. 
Above this enclosure hangs a large elk-head 
electrolier, consisting of three deer-heads, 
the tips of whose antlers are studded with 
incandescent lamps, A special form of 
attachment was devised for these. and the 
wires are practically concealed. Neat tinted 
shades add to the effect. which is as pleasing 
as itis novel. A good part of the ceiling 
has parallel iron pipes run lengthwise of the 
store, a few feet apart. From these the 
electric and combination fixtures are sus- 
pended, Here are fixtures varying from 
plain electric pendants to large chandeliers, 
and representing the finest American and 
European designs. Toward the farther cor- 
ner a hundred brackets set against a dark 
background are shown to advantage. Here, 
too, are several new and handsome designs 


Fig. 2.—View or SHow CAsEs AND DESKs. 


various sizes. In the farther corner is a 
long chute, lined with iron, down which the 
reels of wire try their experiments in rapid 
transit. At the same time the elevator can 
be used for taking wire up. thus making the 
receiving independent of the shipping de- 
partment. Incandescent lamps light up the 
rear of the basement. 

On the second floor are the offices of the 
company, of which our bird’s-eye view shows 
a portion. They are conveniently arranged 
and handsomely: finished in antique oak, 
with inlaid floorsand chipped glass windows. 





The desks, cabinets and other furniture are 
al! picked to give the greatest 
usefulness, and the originality 
of those interested has been 
given full play. 

Our illustraticn sbows a 


fice, adjoining which on the 
one hand is the stenographers’ 
room, and on the other a pri- 


various kinds are made. To 
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purchasing agent’s office, with the directors’ 
room and the clerks’ room in the background. 

The rear of the same floor gives room for 
many hundred miles of wire, and also has a 
study fitted up for photographing the new 





designs of fixtures, shades, etc., brought out 
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Equipment Company, takes special care of 
the railway supplies. Others, of equal ex- 
given him a broad view of all electrical | perience, are directly or indirectly associated 
work, and enables him to judge well of the | with the house, enabling every part of the 
electrical supply live. He is assisted by Mr. | work to be properly cared for. 
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Fig. 1.—lnTeRIon View or THE Burpine oF THE GREAT WesTeRN Evectric SuppLy Company, CHICAGO. 
the right are the bookkeeping room and the | H. Rea Hixon, who also acts as purchasing | 


A WIDE-HORIZONED ENTERPRIZE. 
agent for the new firm. Mr. Charles G. This is but one of the eight or more supply 
Armstrong, well known from his connec- | depots which the company ¢xpects to estab- 
tion with the New Haven Clock Company, | lish in various parts of the country. Ar- 
and with the electrical work at the Audi- | rangements have been made whereby several 
torium, and for his numerous inventions, is | large factories will give the company their 
at the head of the house goods department. | entire outputs, 
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We present this week a very » tenements 
article on currents originating in ordinary 
aerial telegraph conductors, by A. E. Ben- 
nett. The paper was read at the special 
meeting of the Institution of Electrical 


Engineers, held at the Edinburgh Exposi- 
tion in July, and we think American readers 
will be as much interested in the subject as 
were their English brethren. 





This issue of the EvectricaL REVIEW 
will reach Cape May just about the time the 
Convention is under full headway. We hope 
to be able to give iv our next issue the names 
of a larger number of people than have at- 
tended any previous meeting of the National 
Electric Light Association. At that time will 
also appear the proceedings and papers read 


at the Convention. Two or more represent- 
atives of the Review will be in attendance 
at the Convention during the entire session, 
and any service that can be rendered our 
patrons and others will be a pleasure. 





The fears of the doctors to begin dissect- 
ing Kemmler’s body until three hours had 
elapsed, shows pretty conclusively that they 
feared the baking and roasting to which he 
had been subjected by the current had not 
made sure work. The high temperature of 
the body scared them. What could be ex- 
pected? Competent witnesses state that when 
the current was applied the second time, the 
machine was driven at such a speed that it 


fairly leaped from the floor. With such an 
enormous volume of current as must have 
been generated, it would require a very few 
minutes to bring the blood to boiling point. 
Gerry and his co-adjutors can give the 
Cannibals odds on furnishing a human 
roast. 





REPEAL THE ELECTRICAL 
EXECUTION LAW. 

It isto be hoped that the sickening results 
of the Kemmler killing will lead to the 
repeal of the electrical execution law. Just 
in the wake of this horrible affair it is but 
natural that considerable discussion regard- 
ing the death penalty should be indulged in. 
Whether the ‘“‘life for a life” principle be 
abolished or not, it is certain that electro- 
cution too nearly approaches the metbods of 
the Inquisition to be at all compatible with 
our modern ideas of civilization. 

There is, of course, a great deal of false 
sympathy for murderers indulged in by 
sentimental men and women. The delays of 
the courts are in a great measure responsible 
for the growth of this feeling. “Witness the 
fact that in this country, between 1884 
and 1889, there were 14,779 murders com- 
mitted and only 558 of the murderers were 
legally executed. Weare inclined to belleve 
with Blackstone, that ‘‘ it is not the severity 
but the certainty of the punishment” which 
is the true reformatory agent. 





THE ELECTRICAL CENSUS. 


In accordance with resolutions passed at 
the Eleventh Convention of the National 
Electric Light Association, held in Kansas 
City, last February, a memorial favoring 
the authorization of a special census investi- 
gation of the electrical industry, and an 
appropriation of $50,000 to provide for the 
same, has been prepared. It was presented 
in the Senate by Mr. Hale, on August 5th, 
and referred to the committee on the census. 

Every man interested, in the slightest de- 
gree, in the electrical field or its tributary 
industries realizes the need and importance 
of such a work. It is earnestly hoped that 
our law-makers may view the matter in the 
same light. 

We quote from the memorial : 

‘*By means of the census reports, it is 
the purpose of the government to establish 
the rightful rank of the United States among 
the nations of the world in points of popula- 
tion, wealth, education and general progress 
in the industries, arts and sciences. The 
development of the older nations is the 
resultant of the accumulations of centuries. 
The development of the United States is the 
resultant of the genius, enterprise and intel- 
ligence of its people. While we yield respect 
to the Old World, or its histories, in the 
practical sphere of commerce, we daily de- 
mand and receive tribute from all nations 
for the genius of our inventors and the skill 
of our artisans. It is our duty to lay claim 
to all honors to which American inventors 
and artisans are clearly entitled for their 
genius of invention or skill of adaptation. 
This should be done by concise and circum- 
stantial historical statements in the first offi- 
cial report ever published by any nation on 
the electrical industry. The proud pre-emi- 
nence of this country in these respects is 
most marked. There is not a nation in the 
world that is making use of the many prac- 
tical applications of electricity without using 
the creations of American inventions or the 
products of American factories. 

‘* How much reason thereis forsuch claims, 
and the broad field they cover, will be read- 
ily understood when it is known that of the 
205,479 patents issued by the United States 
Patent Office for the 10 yearsending Decem- 
ber 31, 1889, 12,591 pertain to apparatus for 
some practical application of electricity. 
The profits of the Patent Office for those 10 
years has been $2,210,863.76, averaging 
nearly $10.76 per patent issued. Upon this 
basis, inventors working in the field of the 
electrical industry, have paid to the govern- 
ment a profit of "$135,473.62 ; therefore, in 
requesting that the government shall author- 
ize and provide for an exhaustive investiga- 
tion of, and report upon, the ele<trical in- 
dustry. they are only asking a fitting recog- 
nition from their beneficiary.” 





The agitation of these awfully tender 
hearted people who think the rope is too 
terrible an instrument to dispatch murders 
with, reminds us of the philosophy in the 
reply of an old colored preacher who was 
remonstrated with by some orthodox friends 
for preaching that hell was a frightfully cold 
place. Said he: ‘‘’F I done go an’ tell dese 
sinnahs dat hell’s hot, ebbery ol’ rheumatic 
nigger will want to start dere de berry fust 
fros’.”’ 

Our humanitarian friends would like to 
make death so easy that felons will clamour 
for a chance to be dispatched. They have 
certainly selected the wrong weapon in 
using the electric current. 





CABLE DISTURBANCES. 


The cable receiving apparatus of the Com- 
mercial Cable Company has recently been 
subject to some disturbing influence. This 
disturbance is attributed by Mr. Chas. Cut- 
triss, electrician of the Cable Company,to the 
inductive influence of an electric railway 
circuit. The cable lands at Coney Island, 
and an underground conductor connects it 
with the offices in Wall street, by way of 
Ocean avenue and Brooklyn. The railway 
circuit extends between Prospect Park, 
Brooklyn, and Coney Island, and its nearest 
point is about half a mile from the cooler 
circuit. It might lead to some safe conclu- 
sion as to whether the railway circuit is 
responsible for the change, if a shunt wire 
extending around the field of disturbance, 
t. e., around therailway circuit, be connected 
to the underground cable conductor. Any 
induced currents developed in the cable 
would thus be provided with a short circuit 
and would not, of course, discharge through 
the main.cable circuit and vary the sigual- 
ing currénts. A patent was issued a short 
time ago covering this idea, and was speci- 
ally designed to protect telephone circuits. 





A COURSE IN ELECTRICAL 
READING. 
To THE Epitor oF ELEcTricaL REVIEW: 

Will you kindly outline in the Review 
a complete series of reading for persons in- 
terested in the study of electricity? By so 
doing, you will oblige many readers of your 
valuable paper. SUBSCRIBER. 

Detroit, July 28. 


It would be impracticable to cite a short 
list of books suitable for all students. The 
field of study would be governed by the ex- 
tent of reading already pursued and the 
reader’s degree of familiarity with the art. 
The list of text-books published in the Rr- 
VIEW givesa wide range of selection, the 
titles giving a fair idea of the contents. We 
think our correspondent, by carefully ex- 
amining it, will be able to make a judicious 
selection. 








AT CAPE MAY. 


GETTING TOGETHER FOR THE ELECTRIC 
LIGHT CONVENTION. 


Care May, N. J., August 18, 1890.—The 
spacious corridors and verandas of the 
Stockton Hotel are rapidly showing the ad- 
vent of the electrical horde which is to take 
this place by storm to-morrow. The officers 
have nearly all arrived, and these, together 
with the party which left New York on 
Saturday, bave already had a taste of the 
pleasures of this pleasant place. Many 
brought their families and friends, and 
those who didn’t are sorry for it now. 
Present indications point to a large influx of 
electricians on the train from New York, 
due here this evening. These are the 
officers: 

President, Marsden J. Perry. 

First Vice-President, E. A. Maher; Sec- 
ond Vice-President, C. L. Edgar. 

Secretary and Treasurer, Allen R. Foote. 

Executive Committee—C. R. Huntley, 
Chairman; J. J. Burleigh, M. J. Francisco, 
John A. Seely, E. R. Weeks, James Eng- 
lish, A. F. Mason, H. K. Thurber, C. H. 
Wilmerding. 

Committee on Entertainment—F. Theo. 
Walton, Chairman; A. J. De Camp, J. J. 
Burleigh, John A. Seely, Allen R. Foote. 

The special which carried the electrical 
party, left New York at 1.50 Pp. Mm. Saturday 
and arrived here at 6.30 in the evening. It 
was a jolly crowd and enjoyed the trip. 
The following is a list of those in the party: 
Gen. O. E. Madden, J. C. Chamberlain, Dr. 
Geo. Austin, C. W. Price, H. A. Boughton, 
wife and child; Miss Moran, 8. E. Barton, 
wife and daughter; C. O. Baker, Jr., and 
wife, Gen. C. H. Barney and wife, Capt. 
Willard L. Candee and wife, T. C. McCou- 
bray, J. W. Godfrey, H. L. Shippey, F. A. 
Perrine, J. P. McQuaide and wife, John A. 
Seely and wife, M. J. Francisco, wife and 
daughter; President Marsden J. Perry, wife 
and friends ; E. H. Stevens. 

Several joined the train en roule, among 
these being Senator Fred W. Royce, of 
Washington, D. C., who flagged the train 
near Camden. 
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Observations on Currents Originating 
in Ordinary Aerial Telegraph 
Conductors. 

BY A. R. BENNETT, M.I.E.E., READ AT THE 
SPECIAL MEETING OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS, HELD 
AT THE EDINBURGH INTERNA- 
TIONAL EXHIBITION, JULY 
15, 1890. 





All users of telephones connected by 
single wires are familiar with the variety of 
noises which are generally present, even 
when the line is only a few: hundred yards 
long. It is exceptional to find a wire which 
can be said to be even approximately silent 
at all times. The origins of some of the 
foreign currents which the presence of 
these noises indicates, have been explained 
by Preece, Lockwood and others. Recently 
in testing some overhead copper and iron 
wires run on the same poles for capacity by 
charge and discharge, using a sensitive re- 
flecting gafvanometer, the author noticed the 
presence of currents which could not be 
accounted for by any of the known explana- 
tions, and the causes of which he deter- 
mined to investigate. 

It was noticed that soon after the com- 
mencement of rain, a steady current ap- 
peared on all the wires under test. The 
deflections increased as the rain continued, 
until, after the thorough soaking consequent 
on several day’s wet, they were in some 
case no longer within range of the scale. 
A constant discrepancy in the behavior of 
copper and iron wires was apparent. The 
detiections from the copper were always 
positive, while those from the iron were 
always negative, and invariably much 
feebler, seldom exceeding one-third the 
strength of the positive ones. 


(Copper wire | mile long 


Sanne 


Partial earth 
Fig. 1. 


To ascertain the cause, two wires, one 
No. 124 copper and the other No. 11 gulvan- 
ized iron, run side by side on the same arms 
for a distance of a mile (Fig. 4), were taken. 
In fine weather the insulation resistance of 
each was infinite. 

When disconnected at the further ends 
and earthed at the home end through the 
reflecting galvanometer (Fig. 1.), they 
always in wet weather exhibited the phe- 
nomena described. 

The following are extracts from the 
records of tests, extending over several 
months, during medium and heavy rain: 

















CopPER. Iron 
(always positive.) (always negative.) 
7 [Value of defiec- Value of deflec- 
egrees| tions in Degrees tions 
| milliamperes. milliamperes. 
4.5 | 0030875 1.5 .0010125 
13.0 .008775 3.75 -00253 125 
20.5 .0138375 4.0 -002700 
17.0 | 011475 3.0 - 002025 
15.0 | 010125 4.5 - 0080375 
8.0 j 25 17.5 d 
46.0 .081050 17.5 -0118125 
22.0 .014850 7.0 -004725 
14.5 0097875 3.5 .0023625 








It will be observed that the copper deflec- 
tions were always from three to six times 
stronger than iron ones. When the copper 





(Copper wire! mile long 
i j 
( Partial earth 
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or 
Partial earth 
Fie. 2. 


and iron were left insulated at their distant 
ends, and looped at the galvanometer (Fig. 
2), earth being excluded, the positive and 
negative deflections were always equal. 
Thus, taking the last three of the foregoing 
tests, when looped 46 + 17.5— became 
35 + 85—; 22 + 7— became 12.5 + 12.5—; 
14.5 + 3.5— became 9.7 + 9.7—. 
Half-a-dozen insulators, with galvanized 
iron bolts, were mounted on an arm in the 
testing room, and thoroughly wetted (Fig. 
3). Witha copper wire run on them, and the 
bolts connected as shown, a positive current 
appeared as soon as the film of water was 
established between the wire and the bolt. 
With an iron wire instead of the copper, no 
current appeared. The positive current, 
therefore, seemed to be due to voltaic action 
between the copper wire on the insulators 

















and the galvanized iron bolts supporting 
them when connected with the moist sur- 
face. The course of the current. can be 
traced in Fig. 1. The wire and insulator 
bolts form a series of voltaic cells joined in 
parallel. 

The absence of a current from the iron 
when mounted on the experimental arm con- 


Copper wire 


iy o_o se 














Fra. 3. 


firmed this conclusion, since no current was 
to be expected under the conditions. But 
whence then the negative current from the 


iron wire run on the actual poles? In that | 


case it had a copper wire strung alongside it 
(Fig. 4). The wetting of both insulators 
established the connection necessary for 
electrolytic conduction between them, so 
that the metals constituted a voltaic couple, 
the negative current from which appeared 
on the iron. 

The positive current on the copper was 
consequently due to the copper wire acting 
with the iron bolts of its own insulators, the 
iron bolts of the neighboring insulators and 
the iron wire which they supported. 






larthwee 


Fie. 4. 


The negative current on the iron was due 
to the iron wire, its bolts and the bolts of 
the ge insulators acting with the 
copper wire. But the bolts of the insulators 
(Fig. 4) were partially earthed by the damp 
wood of the poles and the earth wires which 
ran down them. If the earth had been per- 
fect, no current could have got to the galva- 
nometer, but since it was only partial some 
found its way by that route; and so the 
difference in strength between the positive 
and negative currents is accounted for. 

The positive, depending chiefly on the 
action between the copper wire and its own 
bolts, between which no earth intervenes, is 
necessarily stronger than the negative, 
which depends wholly on the action between 
the iron wire and bolts and the copper wire, 
between which a partial earth is interposed 
(Fig. 5). So when the earth is cut off from 
the galvanometer (Fig. 2), the effect of the 
earth between the two plates is neutralized, 
and the positive and negative deflections 
become equal. 


Iron wiee 








Fie. 5, 


A somewhat unexpected effect of the 
recent introduction of copper wires fur tel- 
egraph and telephone purposes is con- 
sequently the establishment over the coun- 
try of a vast number of voltaic couples, 
which only become operative in damp or 
wet weather, 

The zinc of the bolts of insulators carry- 
ing copper and bronze wires may reason- 
ably be expected to disappear sooner than in 
days gone by, when only iron wire wasused ; 
and when copper and iron wires are run on 
the same poles, the galvanizing of the iron 
must suffer sooner than of yore. 

The Americans, with their wooden pins, 
will escape the currents due to the difference 
of meta) between the wire and its supports ; 
but when they mix wires of different metals 
on the same poles the resulting action will 
be stronger than with us, since they do not 
earth-wire their posts. ‘l'elephonically, the 
existence of these currents is of little 
moment. With metallic loops, when both 
wires are of the same metal, they will not 
matter at all, since the currents from two 
similar wires will be in the same direction 
and of the same strength, and, meeting in 
the telephone or translator, will neutralize 
one another. 

On single wires, so long as the currents 
remain steady, their presence does not mat- 
ter much, As they increase —— asthe 
insulators become wet, and die away slowly 
as they dry, they do not give rise to —_ dis- 
turbance in the telephone. If any contirma- 
tion of the voltaic origin ‘of these currents 
were needed, it would be afforded in the 
fact that it is possible, by charging the line 


‘currents of the opposite sign. 





from a battery, to polarize the line couple 
even to the extent of obtaining temporary 
Thus, the 
copper was repeatedly charged from a 90- 
volt battery; when from the positive pole 
the line current was increased, when from 
the negative the line current was decreased 
and sometimes reversed. 

The following are particulars of several 
tests of the copper wire, the deflections be- 
~~ degrees : 

harging wire from 90 volts, — to line, 
so as to neutralize and overcome line cur- 
rent: 








Line Duration of 
Current. Charge. Result. 

5 10 seconds. Reversed to .2— 
6° 20 ” Reduced to 5.0+- 
8.44- 4 minutes. - 3.54 

12.5+- 10 seconds. Reversed to .2— 
Spot went back instantly to .5+4, and 
then recovered slowly to 12.5-+-. 
12.54 Reversed to 4— 


20 seconds. 
Went back quickly at first, and then 
slowly recovered to 12.54 in 45 





12.5+- 1 minute. | Reversed to 8— 
Went back instantly to 3.5, recover- 
slowly to 12.5+- in 70 seconds. 
12.54+- minutes. Same as 1 min. 
12.54- “ | “ “ 





The same effects were produced with the 
experimental arm. With only one insula- 
tor, reversed, the cup being full of water 
and the surface well wetted, a deflection 
was got of 4deg., equal to .0027 milliamperes. 
When the current from this insulator was 
reduced to .2+ through the surface drying, 


a reversal could always be obtained to .4—, 


and sometimes to 6.—, by charging it from 
90 volts. 

During the capacity tests already men- 
tioned, it was observed that for some time 
after the commencement of rain, the ap- 

rent capacity of the wire invariably arose 
Instead of falling with the decrease of insu- 
lation. This effect has, of course, been 
noticed before ; but as the author was not 
aware that it had been satisfactorily ac- 
counted for, it was resolved to investigate, 
and the result of the investigation seems to 
point to several contributory causes. Firstly, 
no doubt, the line current due to the voltaic 
action already described will increase or 
diminish the discharge, according to the 
direction of the charging current. Sec- 
ondly, the polarization of the bolts due to 
the charging current will have the same 
tendency. But the capacity of the line will 
appear too high when the moisture on the 
insulators is too slight to permit of voltaic 
action. To seek the cause of this, 12 feet of 
copper wire was run on six dry insulators, 
fixed in oaken arms in the test room. With 
90 volts the wire gave a dischargeof 4 deg. 
The tops of the insulators around the bind- 
ing wire were wiped with a wet sponge. 
The discharge then rose to 1 deg. more than 
double. etting more of the surface 
of the insulators resulted in a still fur- 
ther increase. Several discharges could 
be got without renewing the battery charge. 
It would, therefore, appear that wetting the 
insulators is equivalent to an increase of con- 
ductor surface. The moisture has to be 

7. well - the — 4 “~ 
quent ar, greater than with a dry 
wire. The effect is only observable in 
moderate rain or for some little time after 
the commencement of heavy rain. When 
the insulators become thoroughly wet, the 
insulation and the capacity fall together, 
and then the voltaic action and polarization 
come into play, together with another phe- 
nomenon which has not yet been referred to. 

Incidentally, in the course of these tests, 
it was found that when a wire is in contact 
with moist wood, and is charged from a 
a battery (90 volts were used), the 

ischarge is several times stronger then 
when the same wire is supported on dry or 
partially moist insulators. Thus a length of 
wire on insulators gavea discharge of .9 
deg.; when stapled along an oaken arm not 
sensibly damp, the discharges, after 20 sec. 
charge, amounted to 4.5 deg., and after 80 
sec., to .5 deg. Then aresidual charge ap- 

to remain in the wvod, as the wire 
continued to yield a current of .5 deg. for 
some minutes, then gradually dying away 
to nothing. Many tests, ed in details, 
gave the same results ; 30 feet of wire in air 


=) 


gave a discharge of .4deg. When the same 
wire was stapled on a deal board (Fig. 6), not 
sensibly damp, with staples of the same 
metal as the wire, the discharge became 3.5 
deg., falling immediately to 1 deg., and then 
slowly to zero. The wire and the wood 
were then sponged, and the discharge rose 
to 7 deg., falling immediately to 2 deg., and 
returning slowly to zero. The wire yielded 
a series of smaller d for several 
minutes without any fresh contact with 











the battery. A deal box wetted, having 
some bronze wire in contact with it, was 
well insulated by being suspended by G. P. 
Charged for 20 sec. from 90 volts, it gave a 
discharge of 1.6 deg., sinking immediately 
to .8 deg,, and then gradually to zero. The 
same box standing on the floor, gave a dis- 
charge, under the same conditions, of 12 
deg., sinking to 8 degrees, and then slowly 
to zero. The same box, touched by the end 
of an earth wire—also uf bronze—well away 
from the bronze wire, gave a discharge of 
45 degrees, sinking immediately to 26 de- 
grees, and thereafter slowly to zero. In the 
two first cases only one metallic conductor, 
that is to say, the bronze, through which the 
charge was communicated, was present, and 
the source of the return current is not very 
apparent. 

The last case closely resembles that of a 
wet telegraph pole, the earth-wire of which 
does not touch the bolts. Then an expanse 
of wet wood intervenes between the bolts 
and the earth, anda powerful charging cur- 
rent in the line must, with leaky insulators, 
result in back currents. As it is evident 
that moisture in wood has the effect of in- 
creasing the capacity, it may not be unrea- 
sonable to deduce that moisture in the air 
surrounding the wire may have the same 
effect.* 
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The foregoing particulars apply, whether 
the line is of copper or ofiron. he follow- 
ing observation applies toironalone. It has 
been mentioned that no current between a 
galvanized iron wire on a wet insulator and 
the bolt could be detected. Butif such a 
wire is charged by 90 volts, the discharge is 
followed by a counter-current from the in- 
sulator. The effect can be produced with a 
few inches of galvanized iron wire and a wet 
insulator, as in A, Fig. 7. Charging such 
an arrangement by 90 volts yielded a dis- 
charge of .4 degrees and a counter current 
of .8 degrees, which did not wholly disap- 
pear for some thrce minutes. Obviously, 
the polarization of the bolt following on 
electrolysis of the moisture made the insula- 
tor a secondary battery. The effect of damp 
wood may be markedly shown by shifting 
the return wire to the bolt of an adjoining 
insulator, as in B, Fig. 7. The discharge 
then become 1.5 degrees and the counter 
current 1 degree, an augmentation of near] 
four times. Connecting the earth-wire di- 
rect to the bolts will obviate the effect of 
moist wood, but it increases the strength of 
the voltaic action and the polarization of 
bolts by the charging current. 

Although the Americans escape the voltaic 
action consequent on the use of metallic 
bolts, the damp wood of their poles cannot 
be without its effect in wet weather with 
the insulators they use. 

The current set up between copper wire 
and iron bolts in wet weather might be used 
to signal with. The experiment has not 








Fig. 8, 

been tried; but it seems plain that a galva- 
nometer at A, Fig. 8, through which the line 
current circulates in its full strength when 
the wire is insulated at B, would be affected 
by the working of a key between the line 
and earth at B; for the key, when closed, 
would shunt a large proportion of the cur- 
rent away from the galvanometer. 

It will be observed that these experiments 
were made with the distant ends insulated— 
acondition which does not obtain in ordi- 
nary telegraphy. The practical effect of the 
disturbances noted may be insignificant, es- 
pecially with the double current working, 
but still it is well to know that they exist. 


* Norg.—Since reading the it has occurred 
to the author that the pro! ity of this conclusion 
is strengthened b: on that and moist 
air have very different ca ities for Tyn- 
dall found that the abso of heat by dry ai 

1, that‘of the air of his laboratory, not 

lily damp, was 72, while that of nd pam pn d 

ed was no less than 90. Thermal and elec- 

trical vibrations differ only in frequency, so that 
mmon ve action in respect to air 

may be looked for. The heat absorbed by the 
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»", Upper Sandusky, O., wants a tele- 
phone system. 


«*, The Terre Haute, Ind., Telephone 
Company has made preparations to com- 
pletely rebui!d its lines. 


»", The wire to be used for the telephone 
line between Paris and London is made of 
phosphor-bronze. It is estimated that the 
French share of the expense of establishing 
the telephone will be about $150,000. En- 
thusiasts believe that all the telegraphic 
commubpication will be superseded. 

——— 
Telephone Company Loses. 

A decision was reached at Albany on 
August 8th inthe action of the Hudson 
River Telephone Company against the 
Watervliet Turnpike and Railroad Com- 
pany which has created considerable in- 
terest. The action was for a permanent 
injunction to restrain the railway company 
from operating its cars by single trolley 
elecirical system, and for the damage to its 
business. Referee Lawson holds that the 
telephone company has no case, and accord- 
ingly dismisses it. The railroad company 
has been restrained by temporary injunc- 
tion from operating its cars pending the 
suit and will now bring action for damuges. 





The Clam Bake. 

The American Electrical Works, Provi- 
dence, have issued the invitations to the 
twelfth annual Rhode Island clam dinner, 
to be given at the Vue de Eau Club, on 
Saturday, August 28d. Lunch will be 
spread at 11.30 a m.; the bake—and the 
clams—will open at 3 P. M. 

The reception committee is as follows: 
Marsden J. Perry, Providence; J. J. Carty, 
New York; Henry B. Cram, Boston; John 
I. Sabin, San Francisco; E. B. Baker, New 
Haven; and W. H. Sawyer, Providence. 
With these well-known electrical gentlemen 
to receive, and Mr. Eugene F. Phillips to 
welcome, as host, it will be worth going 
miles to be present at that dinner. 





Lightning Not Always from the Clouds, 

During the progress of the electrical 
storms of July 8th, in this State, it was noted 
in several places that electrical discharges 
passed from the earth to the clouds, as well 
as from the clouds to the earth. The Post- 
Express described this phenomcnon as ob- 
served at Irondequoit Bay. A geutleman 
who recently returned from the Adiron- 
dacks observed the same electrical action. 
Discharges passed from the hiils across Star 
Lake to the clouds, ard from the clouds to 
the hills. Similar observations were made 
in this city in 1885 or 1886. Preceding and 
during the volcanic eruptions in New Zea- 
land, June 11th, 1886, electric fire balls or 
meteors were observed to pass from the 
earth. These electrical discharges were 
from regions considerably removed from the 
volcanic craters. 

It has been urged that the eye cannot de- 
tect the direction of a lightning flash, and 
that the passage of a discharge from the 
earth to the sky is only apparent, an optical 
illusion. This objectionisemployed mainly 
to support a theory that the passage is al- 
ways from the sky to theearth. If therea- 
soning of the objection be correct, what is 
there to support the theory that the passage 
is always from the sky to the earth? The 
statement that discharges are invariably 
from the sky to the earth is based on obser- 
vation, and has no other basis. An object 
on the earth may be shattered by a bolt 
passing from the earth to the sky as well as 
by passage from sky to earth. The shatter- 
ing force is shown when the fluid passes 
from one medium to another. The testi- 
mony of sight must be accepted in case of 
apparent passage of the bolt from earth to 
sky if it is accepted in aa gg oo from sky 
to earth.—Rochester, N. Y., Democrat. 





A Great Wire Factory. 





THE OKONITE COMPANY'S PLANT AT 
PASSAIC, N. J. 


The International Okonite Company is 


| 
j 
| 


| reason, this should fail, a 250 horse-power 
| engine is always ready for service. 
| used for fuel and a saving of 30 cents per 
| day over coal is effected. The oil fuel ap 

| paratus is not entirely completed. When it 


the result of the first venture of English | 


capital into American electrical circles. 


The union of the Okonite Company, of New l : buildi 
* ‘ é Vv 8 gs. 
York city, and the large wire manufactur. | ;7° Various Oulings 


ing house of Shaw & Connelly, Manchester, 
England, has already been mentioned 
at length in these columns and is now a 
matter of history. 

The plant of Messrs. Shaw & Connelly is 
being fitted up as rapidly as possible with 


| A 50 horse-power Thomson-Houston incan- 


| Jones, with Chris. Klotzbach as assistant 


Water-power, derived from the canal, is 
used to drive the machinery. If, for any 


Oil is 


is finished, a larger saving will be made. 


descant dynamo furnishes iJlumination for 
The establishment 
is under the supervision of Mr. F. Cazenove 


superintendent. 

Let us follow a coil of bare copper wire 
from the time it enters the building till it 
emerges, still a coil of wire but insulated 
with Okonite compound. As the bare wire 
is received it is uncoiled and run through a 





from swelling or being injured under the 95 
pounds of steam pressure and the 290° of 
heat which are employed in the vulcanizing 
process. The drums are rolled out, and the 
wires again wound on reels, which are Car- 
ried to the ends of long steam pipes. The 
wire is run through to soften up the com- 
pouna a little so that the tin covering will 
separate easily, and as it comes out itiscaught 
in another machine which is attended by a 
boy. With a little wooden tool he presses 
apart the seam in the tin, which is thrown 
one side while the wire runs on to another 
reel. About 20,000 pounds of tin are 
used in this manner with a loss of 10 
per cent. per month, due to dross and 
remelting. The wire isthen taken off the 
reels and coiled into required lengths. 
These coils are dipped into tanks containing 





Fig. 1.—CoverRtInG MAcuiNes, OxonitTe Facrory, Passaic, N. J. 


the peculiar machirery necessary to the 
manutacture of Okonite wire. As soon as 
this is done the wire will be made both in 


England and at the American plant, in| 


Passaic, N. J. It is with the latter that we 
are concerned. 
With Mr. George T. Manson, of the Oko- 


nite Company, as cicerone, a representative 


series of pulley wheels to stretch it and take 
out the kinks. These coils are then welded 
into apy desired lengths. Two Thomson 
electric welding machines are employed for 
this purpose. The wire is now tinned by 
being run through a crucible of hot tin 
alloyed with a little lead. As it comes 
out of the tin bath it passes through several 


of the ELECTRICAL REVIEW recently made | bunches of asbestos and grease, and then is | 


an excursion to the Passaic factory. 
a ride of 124 miles on the main line of the 
Erie Railroad, Passaic was reached. From 
the station the Okonite factory is access- 
ible in three ways; you can travel on foot, 


in an electric car run on the overhead sys- | prepared and calendared upon thin sheets of 
It is but a | tin. 


tem, or in a Jersey ‘‘ hack.” 
short distance in any case. 


After | drawn a considerable distance through the | 


air to cool it before it is wound on reels. | 
All sizes of wire, from the heaviest down to 
No. 30, are treated in the same way. In the 
meantime, the Okonite compound has been 


These sheets are cut into strips about | 


| 160 feet long, varying from three-quarters of | 


black wax and are then allowed to dry. 

Now the wire is finished? No, indeed; it 
is only ready for the testing room, shown in 
Fig. 4. This important department is in 
charge of Electrician Richard Varley, who 
has four assistants. Mr. Varley has in- 
vented several ingenious pieces of electrical 
apparatus, which greatly facilitate the work 
of testing. The ccils of wire are thrown 
into tanks of water, where they remain 
three days and three nights. The testing 
laboratory is equipped with the best obtain- 
able instruments, including five Thomson 
deflecting galvanomcters. 

A current of 150 volts is used for ordinary 
insulation tests, while a 2,000-volt current 
is used for testing electric light cables. The 





Fic. 2.—CABLING AND ARMORING MACHINES, OKONITE Factory, PAassalc, 


Situated on tbe banks of the Dundee 
Canal, with a spur of the railroad running 
right up to the door, the main building 
stretches away in a vista for 380 feet. It is 
60 feet wide, with a wing 50120 feet, and 
a boiler house, 8050 feet, adjoining. All 
the buildings are three stories high. In ad- 
dition, there are carpenter, machine and 
blacksmith shops on the premises, the whole 
group of buildings covering about six acres. 
Over 400 hands are employed, turning out 
about 60 miles of insulated wire per day. 
And yet these facilities are inadequate,.an 
extension of the plant, in the near future, 
being contemplated. 


an inch to two inches in width, and wound 
upon reels. A wire and a length of the 
compound, spread on the tin, are now fed 
into a covering machine (see Fig. 1), the wire 
running on pulleys overhead and the strips 
of compound being carried across a steam 
plate, the heat from which softens the 
compound ina slight degree. After passing 
through the ingenious covering machine, 
the wire emerges looking like a flexible tin 
rod with a raised seam on one side. 

Now the wire is wound on large steel 
drums, which are rolled into the vulcan- 
izes. . Here is where the tin. covering comes 





into service, as it prevents the compound 


N. J. 


slightest faults are at once detected and the 
section containing the flaw cutout. The 
company bas orders for every coil of wire 
it makes, but when any wire is putin stock 
in the store room, even if only for a day, it 
must undergo another immersion test of 
two days, to discover any faults due to 
mechanical injury reccived in handlirg it, 
The Okonite wire which took the gold medal 
at the late Paris Exposition went through 
the testing room just as ordinary wire, Mr. 
Jones refusing to tell Mr. Varley when he 
was goivg to select it. The Okonite Com- 
pany do not believe in special tests—all the 
wire being of one quality. 
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In testing with the galvanometers, Mr. 
Varley uses four candle-power incandescent 
lamps for light, instead of gas or oil. The 
jamps are run from storage batteries, which 
are charged every two weeks. 

Che wire for inside incandescent lighting 
is given the same severe tests, water and 
all, as the heavy cables. After the wire 
leaves the testing room it is placed in the 
shipping room, but it does not remain there 
long, as there is always a train of freight 
cars on the track outside the door, waiting 
to take away the wire as fast as it is made. 

Some of the Okonite wire is covered with 
tape, and some is covered with braided silk. 


Fig. 3 shows over 175 braiding machines 
used in covering wire for inside incandes- 


cent lighting. 
Nearly all the machinery used in the 
building is peculiar to the manufacture of 











Letters by the Electric Route. 


The longest telpherage line in the world 
is to be opened this month in South America. 
This overhead electric railway will be 186 
miles long, and will connect Buenos Ayres 
with Montevideo. Its object is to allow of 
traveling letter boxes to be dispatched every 
two hours between the two cities. The line 
will cross the La Plata estuary in that part 
where itis 19 miles wide. The two wires 
there will be supported on either side of the 
river by two towers nearly 270 feet high. 

2 SES 
Electricity and Etching. 

It is announced in Berlin that an import- 

ant discovery has just been made inetching, 





Fie. 4 .—TestiegN LABORATOKY, OxoniTE Factory, Passaic, N. J. 


‘onite wire and the larger part of it has 
n devised right in the factory. 
Cables for all purposes are also made. 
2 shows the cabling and armoring 
ichines. The cabling machine has been 
uught to a high state of perfection by 
superintendent Jones, and resembles very 
tle the original machine used for this pur- 
se. The cables are served with jute, and 
rmored with galvanized iron wire. In lay- 
up the cable, a layer of Okonite tape 
ternates with a layer of wires. The ma- 
iines are arranged to take out the natural 
vist of each strand, due to the revolution of 
1e spool on which it is wound. 
Just outside the main entrance is a huge 





and especially in photogravure. As usual, 
the drawing is traced on a plate of zinc, 
either by an artist or by photograpby, with 
any suitable etching ground. This plate, 
backed with asphaltum, is laid in a bath of 
dilute acid. It is then putin circuit with a 
dypvamo, the other pole being merely placed 
in the acid. When a carrent is allowed to 


pass, the acid attacks the metal with sur- 
prising rapidity. A few minutes suffice to 
bite the plate, and the depth of the etching 
can be easily controlled. It appears to us 
that the action is probably due to the depo- 
larization of the surface of the metal, which 








Damages for a Shock. 
In the Common Pleas Court at Louisville, 
Ky., on August 6th, Clark W. Tucker filed 
suit against the Brush Electric and the 


Louisville Electric Light Companies for 
personal injuries sustained by coming in 
contact with some electric wires on the 
night of September 15th last. In his peti- 
tion he states that by coming in contact 
with the electric wires he was badly shucked 
und is still paralyzed in the right arm and 
shoulder. He prays for judgment in the 
sum of $25,000. 


ee = e —__ 
Tore Down the Depot. 
**A train was being drilled in the yard of 


the Broad street station of the Newark and 
New York Railroad, yesterday afternoon, 


| when an electric light wire beneath the low 


depot shed caught a high refrigerator car. 
Instead of the wire breaking when drawn 
taut, 2,000 square feet of the structure were 
torn down.” —New York Press. 


That was certainly hard on the roof, but 
it speaks volumes for the wire and the con- 
struction work of the electric light company. 

— me 


A Newspaper Story. 








[From “‘Gallegher, a Newspaper Story,” in August 
Scribner.) 





‘*Mr. Dwyer, sir,” he began, faintly, with 
ihis eyes fixed on the managing editor, *‘ he 
got arrested—and I couldu’t get here no 
sooner, ‘cause they kept a-stopping me— 
‘but” he pulled the note book from his breast 
and held it out with its covers damp and 
limp from the rain, ‘* but we got Hades, and 
here’s Mr. Dwyer’s copy.” 

; And then he asked, with a queer note in 
his voice, partly of dread and partly of hope, 
‘*Am [in time, sir?” 

The managing editor took the book and 
tossed it to the foreman, who ripped out its 
leaves and dealt them out to his men as 
rapidly as a gambler deals out cards. 

Then the managing editor stooped and 
picked Gallegher up in hisarms, and sitting 
down,-began to unlace his wet and muddy 
shoes. 

Gallegher made a faint effort to resist this 
degradation of the managerial dignity, but 
his protest was a very feeble one, and his 
head fell back heavily on the managing 
editor’s shoulder. 

To Gallegher fine incandescent lights began 
to whirl about in circles, and to burn in 
different colors; the faces of the reporters 
kneeling before him and chafing his hands 
and feet grew dim and unfamiliar, and the 
roar and rumble of the great presses in the 
basement sounded far away, like the mur- 
mur of the sea. 

And then the place and the circumstances 
of it came back to him again sharply and 
with sudden vividness. 

Gallegher looked up, with a faint smile, 
into the managing editor’s face. ‘‘ You 
won't turn me off forSrunning away, will 
you ?” he whispered. 





Fie. 3.—Bramine Macatnes, Oxonite Factory, Passaic, N. J. 


iron crane which is used to lower the big 
reels of cable into a tank of water in the 
ground where the immersion tests are made. 
On the top floor of the main building is 
where the ingredients composing the Okonite 
compound are put together. Very few 
people know the slightest thing about this 
mixture, Several of our English contem- 
poraries have published analyses of this 
compound which have been a ‘source of 
much amusement to the Okonite people. 





in the ordinary method of etching becomes 
covered with a film of hydrogen, or, at all 
events, with a number of minute bubbles, 
which make the biting irregular unless the 
plate is incessantly rocked and brushed. 





.t.. The Postal Telegraph Company is 
putting up two wires between Kansas City 
and Denver to accommodate its increasing 
business, 





The managing editor did not answer 
immediately. His head was bent, and he 
was thinking, for some reason or other, of a 
little boy of his own, at home in bed. Then 
he said, quietly, ‘‘ Not this time, Gallegher.” 

Gallegher’s head sank back comfortably on 
the older man’s shoulder, and he smiled com- 
prehensively at the faces of the young men 
crowded around him. ‘‘ You hadn’t ought 
to,” he said, with a touch of his old impu- 
dence, ‘‘ ’cause—I beat the town.” 














..-- The Postal Telegraph Company is 
running three new wires from Pittsburgh to 
Chicago. 


..++ Little Rock, Ark., wants the Postal 
Telegraph Company to establish an office at 
that place. 


.... Boston has a telegraph service which 
can handle 2,000,000 words of press dis- 
patches per night. 


.... Arrangements are being made by 
which the Waterbury, Conn., District Tele- 
graph Company is to go into the hands of a 
new company. 


.... The postal telegraph agent at Olym- 
pia, Wash., refused to submit telegrams 
pertaining to the book bribery case to the 
grand jury, which is investigating it. 

.... William H. Abel, an old-time teleg- 
rapher, died at his home at Rockaway, on 
August 8th. After graduating from the 
College of the City of New York, he entered 
the employ of the old American Telegraph 
Company, and remained there until it was 
absorbed by the Western Union Telegraph 
Company. He was first auditor of the 
latter company for several years. 
| «+. The New Jersey Postal Telegraph 
Company, planning to further its project of 
extending its lines through Newark and its 
neighboring towns—Plaintield, Somerville, 
Bound Brook, Woodbridge, Long Branch, 
and other places—will apply to the various 
muni-ipal bodies at early meetings for per- 
mission to erect poles on the streets and string 
the necessary wires. Some of the City 
Councils are thought to be opposed to the 
line. 

..-. General Wire Chief Baldwin, of the 
Western Union Telegraph Company, is dan- 
gerously ill with pneumonia. Since the big 
fire he has been indefatigable, and he con- 
tracted a cold in the water-soaked building 
which developed rapidly into pneumonia. 
Bulletins of his conditicn are regularly post«d 
ou the board in the operating room. Mr. 
Baldwin knows where every one of the 2,000 
or more wires that enter New York run to, 
and he is about the only man who does. 








North American’s Plans. 


A press dispatch from Pittsburgh says 
the North American Telegraph Company 
has vast improvements under way. 

In 60 days’ time a complete line of cop- 
per wire will stretch from New York to 
California and other points. 

These improvements will cost $2,500,000. 
They also contemplate new lines from New 
York to Cleveland and from New York and 
San Francisco to New Orleans and Texas 
points, besides numerous loups from various 
headquarters. New poles are being used in 
all this work, which comprehends several 
thousand miles. 

In the entire work, 18,000 miles of wire 
will be used. The North Amencan Tcle- 
graph Company. to facilitate business, has 
divided the country into three districts, the 
Eastern, Western aud Southern. The East- 
ern district, in which Pittsburgh lics, ex- 
tends from the Atlantic coast to Ohio. In 
this district 1,000 miles of poles are being 
erected. A new trunk line is being con- 
structed from Cleveland 10 Pittsburgh and 
Pittsburgh to New York. The last named 
“trunk” will be equipped with eight cop- 
per wires. It follows the National Turn- 
pike and thence to Philadelphia. 

By loop, the numerous near-by towns will 
ve taken in which have hitherto had only 
Western Union or B. & O. service. The line 
from Cleveland to Pittsburgh will serve 
Rochester and the Beaver Valley towns. 
The line from New York to Cleveland will 
serve cities and towns én route. and from 
Cleveland to Chicago will pass points on the 
Southern shores of the lakes. The work on 
the line from Cleveland to Altoona is 
prosecuted under the direction of Manager 
John Campbell, of the Pittsburgh office. 
Mr. Campbell says the work undeq bis 
charge will be completed abead of fime. 
He is much pleased at the progress. 

The Southern lines will stretch from 
Birmingham, Ala., to Natchez, Vicksburg, 
Jackson, Miss., New Orleans and way p@ints. 
Another Southern live will extend from 
Wichita, Kan., through all principal points 
to Texas. A new line, connecting Denver 
with the East, has been completed, and from 
Denver lines will be run to San Francisco, 
taking in Salt Lake City, Ogden, etc. The 
Pittsburgh-New: York trunks’ eight wires 
will be worked by single, duplex and quad- 
ruplex instruments, 
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* * Zanesville, O., is to have an electric 
street railway. 


* * The electric railway at St. John, N. 
B., is nearing completion. 


* * The electric railway at Providence, 
R. I., is being rapidly completed. 


* * The electric railway at Wilkes-Barre, 
Pa., carried 41,000 passengers during July. 


* * The first car operated by electricity 
in New Orleans was given a trial on August 
8th. 


* * A project is on foot to connect Ypsi- 
lantiand Aun Arbor, Mich., by an electric 
railway. Itis proposed to run trains every 
hour, 


* * The Thomson Electric Welding Com- 
jany is building a large plant at Newark, 
N. J., for the purpose of welding tubes for 
ice machines. 


* * It is stated that efforts are being made 
to induce the Edison Electrical Manufac- 
turing Company, ‘of Schenectady, to locate 
an extension of its plant in Mechanicsville, 
BF. 

* * Last week the storage battery car on 
the Rhomberg system was given a trial at 
Dubuque, Ia. The trial was successful, 
and now the people out there won’t talk 
anything but storage batteries. 


* * The Minneapolis, Minn., Street Rail- 
way Company has now completed nearly 35 
miles of the new electric lines, and work on 
the remainder is being very rapidly pushed. 
It is expected to have half the lines com- 
pleted by November Ist. 


* * M. W. and M. F. Parrish, of Detroit, 
have recently been granted patents on an 
electrical battery. The elements are graph- 
ite and zine, and the fluid, sodium chloride. 
A stock company has been formed for the 
manufacture of the battery and the patents 
transferred to it. The capital is $200,000 
and the officers are: Robert McKinstry, 
president; James A. Randall, vice-president; 
A. A. Boutell, secretary, and M. L. Williams, 
treasurer. 


* * Our newsy contemporary, the New 
York Sun, thus speaks of electric power, in 
which the work of the motor is summed up 
as follows: ‘‘Insome cities, so far has the 
use of electric motors gone, that it is possible 
for a man to-day to drink at breakfast 
coffee ground and eat fruit evaporated by 
electric power. During the morning he 
will conduct his business with electrically- 
made pens and paper ruled by electricity, 
and make his records in electrically-bound 
books, his seventh-story office, in all prob- 
ability, being reached by an electric motor 
elevator. At luncheon he will be able to 
discuss sausages, butter and bread, and at 
night eat ice cream and drink iced water 
due to the same electrical energy. He will 
ride all about the place in electric cars, 
wear shirts and collars mangled and ironed 
by clectric motor, sport a suit of clothes 
sewn and a hat blocked by the same means; 
on holidays ride a merry-go-round propelled 
by electric motor, or have his toboggan 
hauled up the slide with equal facility; be 
called to church by an electrically-tapped 
bell, sing hymns to the accompaniment of 
an electrically-blown organ, be buried ina 
coffin of electric make, and, last of all, have 
his name carved on his tombstone by the 
same subtle, mysterious, all-pervasive and 
indefatigable agency. This may sound 


like a wild and exuberant flight of fancy, 
but it is simply a faithful statement of the 
manner in which electricity is being ap- 
plied to every one of the necessities and lux- 
uries of life in America.” 





** The street railway company in In- 
dianapolis owns a farm of 250 acres, six 
miles out of the city. This tract of land, 
covered with beautiful trees, the company 
has recently opened as Fair View Park. 
Now the citizen of Indianapolis on a hot 
night can get a 12-mile ride on an electric 
car operated on the Thomson- Houston over- 
head system, and as much time as he wants 
under the spreading trees, all for the amount 
of money he would spend inacigar. The 
railway companies are philanthropists as 
well as capitalists. 


* * The Newark, N. J., Passenger Rail- 
way, Company has decided to build the line 
to Orange and equip it with the overhead 
electric system, whether East Orange grants 
the franchise or not. If that township re- 
fuses to grant the right, the road will be 
operated in two sections. The company’s 
Newark plant will run the cars from the 
terminus in Newark to the East Orangeline, 
and there the passengers will be transferred 
to horse cars, At the Orange line the elec- 
tric system will be again taken up, and after 
another transfer the passengers be carried 
to their destinations. It is thought after a 
few months’ experience with the discomforts 
of the double transfer, the East Orange 
authorities will grant the desired consent. 








>_> 
An Electric Automaton. 

Mr. George R. Moore, of Lowell, Mass., a 
retired mill owner, has constructed an elec- 
tric man that walks about with every appear- 
ance of life and is made to be useful as well 
as ornamental by pushing a perambulator. 
The chair over which he presides is a light 
wickerwork affair, like those of a half.grown 
trotting sulky. There is a footboard which 
is used for carrying the batteries which put 
the propelling power into the electric man’s 
muscles of wood and steel. 

The man stands directly behind the chair. 
If he were flesh and blood he would just 
come inside the limits as a light-weight 
sparrer, and as far as all appearances go, 
would be about 25 years old. He is con- 
nected with the chair at about the point at 
which the human diaphragm is popularly 
supposed to be located. 

There is a pushing bar above this, on which 
his neatly gloved hands rest, but this is more 
for vanity than utility. He is dressed in the 
height of fashion, being attired in a new 
suit of gray mixed goods, white shirt with 
collar and cuffs to match and a soft felt hat. 
He hasa number of changes of clothing and 
can be dressed for Fourth of July or Christ- 
mas weather, just like any man. He wears 
a No. 6 shoe, four wide, and sports a Louis 
Napoleonic moustache. Met upon any 
thoroughfare he would. be marked for his 
general style and dignified bearing. Just at 
present his complexion is a little off color, 
but he is to have this treated with the most 
approved toilet preparations that the paint 
pot can produce. 

The action of the feet and legs, which thein- 
ventor has reached with this machine, is a 
remarkable imitation of a human being. 
There is none of the jerky motion that is so 
commonly seen in mechanical figures. 
Each foot, as it leaves the ground, rises 
naturally on the toe with the same springy 
motion that is characteristic of the graceful 
walk among men and women. As in the 
taking of the fot from the ground, so in 
replacing it at the end of thestep, the motion 
is free from jog or jar and is entirely natural. 

The electric man is provided with a six 
horse-power battery, which is amply suffi- 
cient to enable him to push the fattest 
dowager up a bill. 

It is Mr. Moore’s intention to make his 
electric man polite as well as useful, and to 
that end his right arm, which is said to have 
more joints and bones than the corresponding 
member of the human body, will be so ar- 
ranged that he can raise his hat gracefully 
as he receives a fare. 

Publisher— What the dickens are you 
running that electric motor fan so hard 
for? : 

Circulation Editor—Don’t bother me, 
I’m trying to get up a circulation. 








FINANCIAL, 

Closing quotations of electric stocks, from 
F. Z. Maguire, Electrical Securities, 18 Wall 
street, N. Y., Saturday, August16. New 
York, Boston and Washington Stock Ex- 
changes. 





NEW YORK. 
Western Union Telegraph Co............++ «+. $5. 
Edison General Electric Co.............-.+- .- 105. 
= 7 7 Ps cncvoeses 94. 
Consolidated Electric Light..................-- 60. 
Edison Electric Illuminating Co............... 70. 
United States Electric Light...............+++- 35. 
BOSTON. 
Thomson-Houston Electric On... satin pr petra’ 
- . oe Series C 
- ” International. ; 
_ A te 


= “* European Welding Co...... 90. 
Vt. Wayne Electric Co ......ccsceccccsccscccss 


TELEPHONE: 
American Boll 2... cccccccecscccccccvesooes 225. 
Erie 51 








Tropical American ............ «6 ssecseeee 
MISCELLANEOUS: 
Edison Phonograph Doll...........-....-+ 8%. 
WASHINGTON. 
Pennsylvania Telephone pscadbesescndambactesve 26. 
Ch Ged FOROS... .ccoccecccccee *78. 
American Sngpceeens Ks pagehinensatuniete «og 15, 
United States Electric Light (Washington). . . .150. 
Eckington and Soldiers’ Home Raiiway...... 68, 
*Ex. Dividend. 





A New Rosette Cut-out. 

The Bryant Electric Company, of Bridge- 
port, Conn., have just begun manufacturing 
a rosette cut-out which possesses some 
points of novelty in construction. The cap 
is detached from the base simply by insert- 
ing a screw driver in the hole recessed for 
that purpose in the cap, and loosening the 





The cap is now 
easily removable, and the fuses can be in- 
serted while out of contact with the circuit. 
There are few parts in this device, none of 
them loose, and firm electrical contacts are 
made. 


screw one 


cman 
BOOK NOTICES. 

‘‘Guia Comercial de La Provincia de 
Tarapaca,” for 1890, has been received. 
Mr. Arturo A. Correa is the editor and pro- 
prietor of this handy little journal. It con- 
tains much that is of interest—to a Spaniard. 

‘‘Introduction to Poor’s Manual of the 
Railroads of the United States, for 1890,” 
presents facts of the utmost value regarding 
our railroads. There is also a colored map 
showing the number of miles of track laid 
in this country each year since 1886. 

‘« Proceedings of the Canadian Institute, 
Toronto,” for April, 1890, contains a num- 
ber of interesting scientific papers, but we 
do not note any bearing upon electricity or 
its applications. 

Through the kindness of Mr. Wm. L. 
Puffer, Instructor in Physics at the Massa- 
chusetts Institute of Technology, Boston, 
we have received a number of papers on 
electrical subjects which have appeared in 
the Technology Quarterly from time to time. 
The Quarterly is among the most valued of 
our scientific exchanges. 

‘* Bulletin of the Agricultural Experiment 
Station, Cornell University,” for July, has 
been received. 

“D. Appleton & Company’s Monthly 
Bulletin,” for July, gives interesting hints 
and news about the company’s new publica- 
tions. 

‘“‘The Western Engineer,” for July, has 
been received from the Pond Engineering 
Company, St. Louis. 

‘‘Whipple’s National Electrical Direct- 
ory,” for 1890, is one of the most compre- 


hensive publications of the year. Itislarger 
and better.than ever. All the electrical 
fraternity hail its arrival withdelight, 





ON THE WING. 


OUR BOSTON CORRESPONDENT IN SOUTHERN 
NEW ENGLAND. 





Hart¥rorp, Conn. 


Business in this City, particularly among 
the electrical industries, is remarkably act. 
ive for mid-summer. On nearly every 
thoroughfare, linemen and other workmen 
connected with the Hartford Light anq 
Power Company, the Hartford Electric 
Light Company and Southern New England 
Telephone Company, may be seen daily 
erecting additional poles and structures and 
extending or improving their respective 
circuits. 

The Hartford Light and Power Company 
has completed new additions to its station, 
The handsome and roomy brick ‘‘L” just 
finished contains three 750-light Westing- 
house alternating machines and one 80-1: ght 
Schuyler arc machine, which derive their 
power from Westinghouse, Jr., upright 
engines. At the present time there are three 
of these engines in position in the new 
building, two being of 125 horse-power and 
one of 60 horse-power. Another large cn- 
gine of same make will soon be added to the 
new equipment, The company’s old station 
comprises the following : One Edison power 
generator, which supplies current for the 
electric propulsion of the street cars on 
Wethersfield avenue line; two Mather in- 
candescent dynamos for furnishing power 
to factories, running elevators and other 
purposes; four 700-light Westinghouse alter- 
nating machines for long distance incan- 
descent lighting; two 30light Waterhouse 
arc machines; five Westinghouse, Jr., en- 
gines (upright) of 75 horse-power each and 
one Ide engine of 80 horse-power. The 
large boiler house is connected with both 
stations and contains 20 Pitkin boilers of 85 
horse-power each. This company also 
furnishes steam for heat and power, and 
has a large plant devoted especially for that 
purpose. The officers of the company are, 
president and treasurer, Mr. David Henney; 
secretary, Mr. W. W. Jacobs; superinten 
dent and electrician, Mr. L. F. Furlong. 

The Perkins Lamp Company has concluded 
to remove its Hartford office at once to its 
factory at Manchester,Conn. Business was 
never more prosperous with the company 
than at the presenttime. Additional men 
have been employed and new machinery 
purchased. 

The Spereey Tool Company is very busy 
filling orders from electrical manufacturing 
companies for its improved spindle drills. 
This company has recently put upon the 
market a three spindle drill which is sure to 
meet the requirements of electrical machine 
shops. These drills aresensitive, strong and 
interchangeable. The company will send to 
any address on application its new price 
list ‘* B.” 

Manager Newton, of the Jewell Belting 
Company reports the demand steadily in- 
creasing for light double dynamo belts 
from local electric light companies, and 
those manufactured by the Jewell Company 
give thorough satisfaction. 

As near as could be ascertained the follow- 
ing Hartford companies will probably be 
represented at the meeting of the National 
Electric Light Association: Jewell Belting 
Company, dynamo belting; Sigourney Tool 
Company, spindle drills; Hartford Light 
and Power Company, local electric lighting; 
Hartford Dynamic Company, electrical en- 
gineers; Billings & Spencer Company, cop- 
per drop forgings. 

The amy vying Town of Manchester, Ct., 
will have its two large electrical enterprises 
well represented at the Convention. I refer 
to the Perkins Lamp Company and the 
Mather Electric Company. 





New Britain, Conn. 


It is Reported that the Russell-Erwin 
Manufacturing Company will soon enter the 
electrical field with several lines of special 
goods. 

The Factory and Residence of Mr. Thos. 
H. Brady, manufacturer or the justly cele- 
brated Brady Mast Arm, is in this lovely 
and enterprising town. Mr. Brady has just 
past through a long sickness, and is rapidly 
recuperating in health and strength. He 
expects to meet many of his old friends and 
customers at Cape May. Mr. Brady very 
kindly furnished me the following data: 
Meriden Gas and Electric Light Company 
will soon furnish the streets of Meriden, 


Conn., with 40 additional arc lights and 


other extensive improvements will be made 
in and about the station by Superintendent 
Hadley.. It is probable that the Brady 
Mast Arm will be used, as those in use for 
some time past on Meriden thoroughfares 
have given thorough satisfgetion. 
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ELECTRIC CLUBS. 


New York Electric Club. 

A Number of new names is awaiting the 
action of the membership committee. 

At the Last Meeting of the board of direct- 
ors, a great deal of business relating to the 
financial status and management of the Club 
was transacted. The following committees 
for 1890-1 were appointed and others will be 
appointed at the next meeting of the board. 
House Committee.—J. C. Chamberlain, J. 
J. Carty and the president and secretary. 
Finance Committee.—O. E. Madden, W. L. 
Candee, 8S. Insull, Chas. W. Price, W. T. 
Entertainment Committee.—Chas. 
\V. Price, C. E. Stump, E. E. Bartlett and 
Geo. B. Prescott, Jr. Electrical Commit- 

—J. J. Carty, J. C. Chamberlain, T. P. 
ynant. 

Several Active Members of the Club have 

roposed a subscription dinner, to be spread 

the Club house, on Thursday evening, 
ctober 2d. The cost will approximate the 
asonable figure of $5 per plate, and each 
ember will be entitled to invite one friend. 
\s the number sitting down to the dinner 
vill be limited, application for places should 
e made to the secretary of the Club, ad- 
iressed to the Club house, as soon as possi- 
le. Members and their guests will be 
seated in the order of their applications. 
[he object of the dinner is purely a social 
ne, and by this means it is hoped to get 
together a large number of members to 
renew old associations after the Summer 
vacation. The entertainment of the evening 
vill be of a light—electric light—order, con- 
sisting of music, readings and remarks by 
nembers and their friends. 

As Fall Approaches the attendance at the 
Club is rapidly increasjng, and it is predicted 
that the coming Winter will be the most 
successful season the Club has ever enjoyed. 


Moore. 


California Electrical Society. 

President Keith reported at the meeting of 
the California Electrical Society, held 
\ugust 5th, that he had been promised $100 
of the $200 to be raised by subscription for 
the purchase of a library. Specimens of the 
wire to be used in the electric light system 
of the cruiser ‘*San Francisco” were ex- 
hibited also at the meeting and viewed with 
interest. The evening was passed in the 
discussion of self-induction in parallel wires. 


> 
> 


Telegraph Company Sold. 

Messrs. Adrian H. Muller & Son sold, at 
auction, at the New York Real Estate 
Exchange, on August 12th, by order of 
William N. Armstrong, referee, all the 
corporate rights, privileges and franchises 
of the Bankers’ and Merchants’ Telegraph 
Company, of the States of New York, New 
Jersey, Pennsylvania and Maryland and the 
District of Columbia; also, their appurte- 
nances, merchandise, real estate, fixtures, 
patents, rights, etc., for $390,000, to Colonel 
Robert G. Ingersoll. The sale was under a 
lecree of foreclosure, brought by the Farm- 
ers’ Loan and Trust Company, as trustee, 
‘o procure a clear title. 

———__ + or —__——_ 

The First Atlantic Cable Signals. 

Thirty-two years ago the first signals were 
sent through the Atlantic cable from shore 
to shore. It ishard to realize, as we lay br- 
fore our readers to-day dispatches from 
every continent on the globe concerning to- 
day’s events, that it is only 82 years since the 
genius and energy of Cyrus W. Field brought 
to successful completion the first ocean cable. 
To-day there isa network of them around 
the globe—except across the Pacific, and 
that omission will not long remain—and we 
take our news of the same day from Lou- 
don, Zanzibar or Hong Kong, as much asa 
matter of course as we do our news of New 
York and Chicago.—Mail and Express. 
_>-—_— 

—— The Allentown Electric Light and 
Power Company, Allentown, Pa., which 
for some time has been using the Westing- 
house alternate current system of incan- 
descent lighting, has just placed an order 
with the Westinghouse Company for an- 
other machine, it being found necessary to 
increase the capacity of the plant to 2,000 
lights, 











Another for Brush. 


At Toledo, O., on August 15th, Judges 
Brown and Ricks filed an opinion on the 
final hearing in the case of the Brush Elec- 
tric Company vs. the Western Electric 
Company regarding the double carbon arc 
lamp patents. Decision was rendered 
against the Western Electric Company, sus- 
taining the Brush patents. An injunction 
was granted and an accounting for infringe- 
ment ordered. 





Tue New LAmp oF THE NATIONAL EL&CTRIC 


MANUFACTURING COMPANY. | 
PERSONAL. f 

Mr.C. R. Field, of the Habirshaw Insu- } 
lated Wire Company, is in the West ona 
business trip. | 

Mr. Geo. H. Roe, the eminent electric light t 
man, of San Francisco, is in the East, and 
makes his New York headquarters the 
Electric Club. 

H. T. Edwards, formerly of Oxley, Gid- 
dings & Enos, is now connected with the 
Edison General Electric Company. Mr. 
Edwards’ is a man of experience and 
judgment in the electrolier and fixture 
business in general, and will contribute 
largely to the acquiring of new business in 
this field. 

Mr. Theo. P. Bailey, manager of the rail- 
way department of the Thomson-Houston 
Company, Chicago, was a visitor in New 
York last week with headquarters at the | 
Electric Club. The Chicago office of the | 
Thomson-Houston Company has rapidly | 
developed in the past year or two, and | 
Messrs. Sunny and Bailey are to be congrat- | 
ulated on this fact. 





At least a dozen actors and actresses in 
London are practising their parts by aid of 
the phonograph. They havethus, as nearly 
as possible, the same opportunity as the 
audience, of judging of the correctness of 
emphasis and inflection used in any given 
passage.— Chatter. 

— ome —— 

Great Editor—I see it stated that the new 
electrical chair will not kill. Detail a re- 
porter to try it. If he escapes, it will make 
the biggest kind of a sensation. 

City Editor—But what shall I do if it 
does kill? 

Great Editor—Get a new reporter.—New 
York Weekly. 











The Bryant Electric Company. 


The Bryant Electric Company, of Bridge- 
port, Conn., announces the absorption by it 
recently of the New England Electric Sup- 
ply Company, also of Bridgeport. The 
Bryant Electric Company, with a capital of 
$100,000, full paid, organized under the 
laws of this State, proposes to push its 
line of specialties even further than in the 
past. The well known excellence of its 
work, coupled with the names in its direc- 
tory (H. T. Clark, P. H. Alexander, 
J. M. Orford, W. C. Bryant and 
J. C. English) bespeak for its 
customers all that can be asked, 
and for the company a prosperous 
future. The Bryant double pole 
switch, the only double pole switch 
in the market that breaks the circuit 
at four points, is being sought for 
in larger quantities daily. 

saeapaepeelnactssaies 
Another English Criticism of 
Electrocution. 

The London Lancet, the leading 
English medical organ, discussing 
the Kemmler execution, says: ‘“‘The 
operators in the Kemmler case used 
their mimic ligh'ning with all the 
clumsiness of mortal inability. 
They burned the skull anda portion 
of the back, and exploded the sinuses 
of the brain. No doubt they were 
fortunate enough to render the man 
senseless at the first blow, just as 
they would have done if they had 
struck him on the head and back 
with a red-hot hammer, but there 
was found no mark of the elec- 
trical current in or through the 
viscera of the body. The man 


brain and the explosion within the 
closed cavity of the skull, just as a 
man may be killed by apoplexy or 
sunstroke.” 
—_- 
A Westinghouse Strike. 
The strike of the Westinghouse 
Electric Company’s, Pittsburgh, 
employés, determined upon at a 
previous meeting, went into effect 
on August 11th. Both plants are 
shut down, and about 1,200 men 
are idle. The men demand shorter 
hours. This is the first time the 
company has been involved in any- 
thing approaching a general strike. 
——__e se ——_ 
A New Wall Bracket. 
The same steady demand for higher in- 
sulation which has led to the production of 
good weather-proof wires, bas also rsulted 





‘in the bringing out of a finer quality of in- 





| sulators and of better means of supporting 


them. These latest of these improved sup- 
porting devices is shown in the accompany- 
ing cut. It is called the ‘Springfield 
Bracket” and is manufactured by the Great 
Western Electric Supply Company. Being 
made of malleable iron with a ribbed arm 
and a hollow screw, it is very light, strong 
und tough. The split screw has a slight give 
toit and grips the insulator tightly. ‘The 
wall plate is also novel in design, being so 
shaped as to give a large spread with very 
little metal. The makers have in prepara- 
tion other forms of malleable iron brackets 
embodying the same good features as the 
above, 


was killed by concussion of the’ 
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—— Dubuque, Iowa, has contracted for 
100 arc lights to take the place of gas. 

—— The post office at Jersey City, N. J., 
has been fitted up with Edison incandescent 
lights. 

—— The total capital of the Chaudiere, 
Ottawa, Electric Light and Power Company 
bas been increased from $100,000 to $500,- 
000. 


—— The electric light company at Beth- 
lehem, Pa., will shortly increase its capital 
stock from $50,000 to $100,000 and enlarge 
the plant. 

—— Media, Pa., seems to thoroughly ap- 
preciate the electric light. ‘The Media 
Electric Light, Heat and Power Company 
has a 1,500 Westinghouse alternate current 
plant and is now ordering an additional 500- 
light machine, with a view to keeping up 
with the demands of its customers. 

—— The mortgage papers of the Seattle, 
Wash., Electric Light Company were ex- 
amined last “week, preparatory to filing 
them and issuing the company’s new bonds 
to the amount of $300,000. The bonds will 
be floated by the Oregon Transcontinental 
Company, and extensive improvements will 
be made in the present plant. 

—— The Westinghouse alternate current 
incandescent system is being employed for 
central station lighting in every State and 
Territory of the Union, with the excep- 
tions of the State of Nevada and the Terri- 
tory of Arizona. In the State of Texas, 20 
lighting companies have seen fit to adopt 
the Westinghouse system. In Pennsylvania, 
the Westinghouse stations number very 
nearly 49. 

—— The directorsof the Brooklyn Munic- 
ipal Electric Light Company met last week, 
at the offices of the company, 106 Broadway, 
forthe purpose of electing seven trustees for 
the ensuing term. There was but one ticket 
in the field and it was elected unanimously, 
the election being most harmonious. The 
new trustees are: Matthew Dean, Edgar 
Holliday, James L. Jensen, Clement Lockitt, 
Jobn Hills, Bernard Gallagher and Edward 
G. Graff. 

—— Inan interview, last week. George 
A. Redman, superintendent of the Brush 
Electric Light Company, at Rochester, N, 
Y., said that a colored man, who formerly 
worked for that company, had frequently 
taken 1,800 volts without injury, catching 
‘be wire in his naked hands. Mr. Redman 
said he bad shocked a mud turtle with a 
current until it was stiff and apparently 
dead, but on puttivg it in a pail of water, it 
revived and walked away. 

—— A press dispatch from Washington, 
D. C., states that William Ross, an em- 
ployé of the United States Electric Light 
Company, while changing carbons in one of 
the city electric lights, received a shock of 
2,000 volts. He was almost instantly ren- 
dered insensibie, but soon recovered. His 
right hand, where the current entered, and 
bis left arm, where it passed off, were badly 
burned. He said that for four or five sec- 
onds before he became insensible he suffered 
great pain. 

—— The East River Electric Light Com- 
pany, of New York city, has mortaged its 
rights and franchises to the Holland Trust 
Company for $600,000. In 1885, when it 
was organized, it mortgaged its effects to 
the same company for $300,000. Under the 
assignment just recorded, the original Joan 
is taken up, and the company gets the 
$300,000 additional for its immediate use. 
The East River Company has not extended 
its wires through the subways over the ex- 
tent of territory which its overhead wires 
occupied. With this $300,600, its officers 


say, it will make all necessary extensions 
and enlarge its plant at 425 East 24th street. 
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RULES AND REGULATIONS FOR THE 
INSTALLATION OF ELECTRIC 
LIGHTING AND MOTIVE 
APPARATUS. 


The rules published below have been 
jointly adopted by the Boston Manufactur- 
ers’ Mutual Fire Insurance Company, the 
Boston Fire Underwriters’ Union and the 
Electric Mutual Insurance Company, and 
were prepared by C. J. H. Woodbury, F. 
E. Cabot, C. M. Goddard and 8. E. Barton, 
and were issued August ist, 1890. 

DYNAMOS AND SWITCHBOARDS. 


1. Dynamos must be located in dry places, 
not exposed to flyings or combustible 
material, and must be insulated upon dry 
wood, filled to prevent absorption of moist- 
ure. They must be kept thoroughly clean 
and dry. They must be provided with a 
reliable, automatic regulating device, or a 
competent person must be in attendance 
near the machine whenever it is in operation. 
In wiring for motive power, the same pre- 
caution should be taken as with a current of 
the same volume and potential for lighting. 

Each machine should be provided with a 
water-proof cover, which should be used 
whenever the machine is not in operation. 

2. Switchboards or other apparatus near 
the dynamos for controlling circuits and cur- 
rents, should be so located uhat they will be 
accessible and open on all sides, and entirely 
disconnected from all wood-work or com- 
bustible material ; also kept free from moist- 
ure. They should be incombustible and 
rendered non-absorbent of water. 


MOTORS, 


3. They must be located in dry places, 
not exposed to flyings or combustible 
material, and must be insulated upon dry 
wood, filled to prevent absorption of moist- 
ure. They must be kept thoroughly clean 
and dry. They must be self-regulating, or 
a competent person must be in attendance 
near the machine whenever it isin operation. 
All resistance boxes or devices should be 
made of non-combustible material, or so 
located that they cannot communicate fire to 
any surrounding combustible material. In 
wiring for motive power, the same precau- 
tions should be taken as with a current 
of the same volume and potential for light- 
ing. The motor (and resistance box) should 
be protected by a cut-out, and controlled by 
a switch. 

4. Motor cars driven by electricity from 
a single wire with earth or floor return cir- 
cuit will not be approved in any building 
insured by this company. The use of such 
single trolley tracks may be permitted, after 
special inspection, in mill yards where there 
is no liability of other conductors coming in 
contact with the trolley wire, and where the 
conditions of the position of the generator is 
such that the ground circuit will not impose 
any fire hazard on the property. 

5. Wires for electric lighting or stationary 
motors will not be permitted in the same 
circuit with trolley wires with ground re- 
turn—the stock insurance companies will 
permit such installations, subject to special 
inspection and agreement, on payment of a 
suitable charge for the permit covering this 
increased hazard—although the same dy- 
namo can be used, if desired, for both pur- 
poses, provided that the connection from the 
dynamo to each of the two circuits shall be 
by a double-throw switch, so that only one 
of the circuits shall be in service at the same 
time. In such cases the wires for lighting 
or stationary motors shall be in the usual 
manner, entirely on a metallic circuit with- 
out ground. 

TESTING. 


6. All circuits should be tested at least 
twice a day with a suitable magneto, or 
other approved device, in order to discover 
any escapes to ground that may exist. One 
test should be made in the morning, and 
another in ample time before starting to re- 
move any defect, should it be found to exist. 
The rules for testing should be observed in 
any separate or isolated plant the same as 
in central] stations. 


Are System. 


OUTSIDE WIRES. 

7. All outside overhead wires must be 
covered with some material of high insulat- 
ing power, not easily abraded; they must 
be firmly secured to properly insulated and 
substantially built supports. All tie wires 
must have an insulation equal to that of the 
conducting wires. 

8. All joints must be so made that a per- 
fectly secure and unvarying connection, 
fully equal to the cross-section of the con- 
ducting wire, will be secured—and they 
should be soldered. All joints must be 
securely wrapped with an approved tape. 

The following formula for soldering fluid 
is recommended: Saturated solution of 


zine, 5 parts; alcohol, 4 parts; glycerine, 
1 part. 

9. Care must be taken that conducting 
wires are not placed in such position that it 
would be easy for water, or any liquid, to 
form cross-connection between them, and 





they should not approach each other nearer 
than one foot. The wires must never be 
allowed in contact with any substance other 
than air and their proper insulating sup- 

rts; except that service wires with special 
psulation may be permitted to touch foreign 
substances. 

10. Conducting wires carried over or at- 
tached to buildings, must be at léast seven 
feet above the highest point of flat roofs, 
and one foot above the ridge of pitched roofs. 
Lines constructed subsequent to the adop- 
tion of these regulations should not be run 
over and attached to buildings other than 
those in which the light or power is being 
or is to be used, but should be on separate 
poles or structures, where they can be easily 
reached for inspection. 

11. When they arein proximity to other 
conducting wires, or any substance likely to 
divert any portion of the current, dad, in- 
sulated guard-irons must be placed so as to 
prevent any possibility of contact in case of 
accident to the wires or their supports. The 
same precautions must be taken where sharp 
angles occur in the line wires, and also 
where any wires (telegraph, telephone, or 
others) could possibly, owing to their posi- 
tion, come in contact with the electric light 
wires. 

12. Overhead wires from the main circuit 
or pole in the street to the terminal insu- 
lators attached to buildings, and at the point 
where they enter a building, must not be 
less than 12 inches apart. They must 
be rigidly and neatly run, and supported by 
glass or porcelain insulators or rubber hooks. 

18. Service blocks must be protected by 
at least two coats of water-proof paint over 
their entire surface ; and, when used to sup- 
port rubber hooks, must have at least one 
inch of wood between the inner end of the 
hook and the back of the block. 

14. For entering buildings, wires with an 
extra heavy water-proof insulation must 
be used from the terminalinsulators through 
the walls from the outside to the inside of 
the building. They must loop down, so 
that water may drip off, without entering 
the building, and the holes through which 
they enter should, where possible, slant up- 
ward. 

15. Wires must enter and leave the build- 
ing through an approved cut-out switch, 
which must be ‘‘double contact,” and 
should effectually close the main cir- 
cuit, and cut off the interior, when 
turned ‘‘off.” It must be so constructed 
that there shall be no are between 
the points when thrown ‘‘on” or ‘“‘off.” 
It should be automatic in its action in either 
direction, not stopping between points when 
once started. It should indicate upon in- 
spection whether current be '‘ on” or “‘ off.” 
It must be mounted on a non-conducting 
base, kept free from moisture, and easy of 
access to firemen and police. 


INSIDE WIRES, 


16. Wires must not be concealed, and 
they must be rigidly kept apart at least one 
foot, unless an approved, moisture-proof, non- 
conducting, non-inflammable tubing is used. 
This tubing must be sufficiently strong to 
protect the wires from mechanical injury. 
Itjmag<be fastened to the wall by staples, 
provided the tubing is not broken or injured 
thereby. Wires in this class of tubing may 
be run as near as three inches to each other. 

17. Conductors in buildings must be 
thoroughly well insulated with non-absorb- 
ent water-proof material, as incombustible as 
possible, which will adhere to the wire and 
not fray by friction, and will stand a tem- 
perature of 150 degrees without softening. 

In places liable to dampness, wires must 
be thoroughly and carefully run on glass 
insulators, rubber hooks, or porcelain knobs 
of suitable size and sbape, and the wires 
must be separated at least 18 inches. They 
must also be provided with an approved 
water-proof insulation, or encased in an ap- 
proved tubing. 

When wires pass through walls, floors, par- 
titions, timbers, etc., indoors, glass tubing or 
so-called ‘‘ floorinsulators,” or other moisture- 
proof, non-inflammable, insulating tubing 
must be used. 

18. All lightning arresters must be 
grounded outside of building, and preferably 
connected to a water pipe. 

ARC LAMPS. 

19. The frames and other exposed parts 
of arc lamps must be carefully insulated 
from the circuit. 

Each lamp must be provided witha proper 
hand switch, and also with an automatic 
switch that will shunt the current around 
the carbons should they fail to feed 
properly. 

Stops of some kind must be provided to 
prevent the carbons from falling out in case 
their clamps fail to hold them ; and these 
clamps must always be in place. 

20. For inside use, the light must be sur- 
rounded by a globe resting in a tight stand, 
so that no particles of melted copper or 
heated carbon can escape. When any in- 
flammable material is near or under the 
lamp, the globe must be protected by a wire 
netting. Unless a very high globe, which 
closes in, as far as possible, at the top, is 





used, it must be provided with some pro- 
tector or spark arrester, reaching to a safe 
distance above the light. Broken or cracked 
globes must be replaced by perfect ones im- 
mediately. (By inflammable material is 
meant dry goods, clothing, millinery and 
the like, in stores; flyings or goods in fabric 
factories ; shavings and sawdust in wood- 
working shops, or any other substance that 
can be readily ignited by droppings or flyings 
from the lamp.) 


Incandescent System. 


INCANDESCENT LAMPS ON HIGH TENSION 
CIRCUITS. 

21. The rules for running wires for arc 
lamps apply also to incandescent lamps on 
circuits having a potential of over 350 volts. 
Incandescent lamps in single series on high 
tension circuits must be provided with a 
suitable hand switch, and also with an auto- 
matic device capable of shunting the circuit 
across the terminals of the lamp should the 
carbon filament break. When incandescent 
lamps are in multiple series, the hand 
switches must not control less than a single 
group of lamps, each of which may be pro- 
vided with an automatic shunt, as above. 
Electro-magnetic devices will not be ac- 
cepted as suitable for this purpose. Any 
method of distributing current to incan- 
descent lamps on high tension circuits, other 
than as above provided for, must receive 
approval before being but to use. 

OUTSIDE WIRES. 


22. The rules (7 to 15) for outside arc 
wires also apply to outside incandescent 
wires, except that a cut-out switch in the 
circuit entering the building will not be 
required, but the wires from main circuit to 
main cut-out, inside of building, must be 
separated by a distance of not less than six 
inches for currents having an electro-motive 
force of 850 volts or less, and this distance 
must be increased for currents of higher 
potential. They must also be rigidly and 
neatly run, and must be supported by glass 
or porcelain insulators, or by rubber hooks. 


7.7 «ene 


| 
ys [Oe 


pus 


UNDERGROUND SERVICES. 


23. Where underground service conduct- 
ors enter a building, special care is necessary 
that they shall not come in contact with 
each other, or be placed where there is any 
risk of disturbance by moisture or mechan- 
ical injury. 

There shall not be any free opening from 
underground wire conduits to buildings. 

The service must not end in any place 
where it would be unsafe or undesirable to 
place a cut-out, but should be continued by 
means of specially insulated conductors 
(and a space of 10 inches should be main- 
tained between them) to a suitable location. 


INSIDE WIRING. 


24, For inside work, no wire smaller than 
No. 16 ‘“‘B. & 8S.” or No. 18 ‘‘B. W. G.” 
will be approved. Before using any new 
form of insulation, the approval of its use 
under the proposed circumstances must be 
secured. The use of lead covered wire, or 
wire the covering of which contains paraf- 
fine, is probibited. 

25. Mouldings with open grooves laid 
against the walls or ceilings will not be ap- 
proved. A wood moulding with dividing 
strips between the grooves, at least half an 
inch in thickness, and havinga backing of 
at least one-fourth inch thickness to inter- 
vene between the wire and the wall or ceil- 
ing of the building, the backing to be pro- 
tected by at least two coats of water-proof 
paint, and the moulding of such shape as to 
protect the wire from moisture, will be ap- 
proved. Mouldings must not be used in 
wet places. 

26. Wires laid in plaster, cement or other 
similar finish, or run over surfaces furred 
off for plastering, will not be approved, no 
matter what insulating covering is used. 
An approved moisture-proof, non-inflam- 
mable, insulating tubing or conduit may be 
used in such places. This tubing must be 
of sufficient size and so placed that the 
wires may be withdrawn and replaced at 
will. All joints and bends in this tubing 
must be made with suitable devices adapted 
especially for the purpose. Where this is 
done in a such a way that the joints are 
moisture-proof, a double-braided cotton in- 











— rendered non-inflammable, may be 
used. 

A separate tube must be laid for each 
wire, except in the case of ‘‘ taps” for not 
more than 15 amperes, in which case con- 
ductors having insulation of cotton or other 
material which will readily carbonize, wil! be 
required. If a moisture-proof covering js 
desired, it must be placed outside the two con. 
ductors, and not between them. In other 
concealed places, such as unfinished lofis, 
between floor and ceiling, in partitions, etc., 
all wires must be covered with ap- 
proved moisture-proof insulation, and 
fastened at distances not exceeding 
10 feet, so as to _ preserve at 
least two and one-half inches between the 
wires or any other electrical conductor. In 
lieu of such construction, an approved 
moisture-proof, non inflammable, insulating 
tubing or conduit with approved moisture- 
proof joints may be used, and the same rule 
as to insulation will be applied as in the 
case where the tubing is buried in plaster or 
similar material. Tubing passing through 
walls or ceilings must extend at least one 
inch beyond the finished surface, until the 
mortar or other similar material is entirely 
dry, when the projection may be reduced to 
one-half inch. 

Tubes of such approved make may be laid 
side by side when imbedded in plaster or 
otherwise. At all outletsto and from cut- 
outs, switches, etc., wires must be separated 
from gas pipes or parts of the building by 
porcelain, glass, or other non-inflammable 
insulating tubing, and should be left in such 
a way as not to be disturbed by plasterers. 
Wires of whatever insulation must not in 
any case be taped or otherwise fastened to 
gas piping. If no gas pipes are installed at 
the outlets, an approved substantial support 
must be provided for the fixtures. 

Wires of the same polarity, but belonging 
to the different circuits, or leading to and 
from a double pole switch, must not run in 
one groove, through the same tube, nor in 
the same slot in a cleat. 

27. In dye houses, paper and pulp mills, 
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and other buildings specially liable to moist- 
ure, all wires (except those used for pend- 
ants) must be separated at least six inches. 
The wire must be thoroughly and carefully 
put up, and must be supported by glass or 
porcelain insulators, or by rubber hooks. 
An approved, moisture-proof, non-inflam- 
mable, insulating tubing will be accepted in 
lieu of such construction. 

28. In crossing any metal pipes, or any 
other conductor, wires must be separated 
from the same by a block of wood or other 
bon-conductor of at Jeast one-half inch, and 
so arranged that they cannot come in con- 
tact with each other by accident. Wires 
should go over water pipes where possible. 
When wires pass through walls, floors, parti- 
tions, timbers, etc., indoors, glass tubipg, or 
so-called ‘‘ floor insulators,” or other moist- 
ure-proof, non-inflammable, insulating tub- 
ing must be used. Wires must never be 
left exposed to mechanical injury, or to 
disturbance of any kind. Wires of the same 
polarity, but belonging to different circuits, 
or leading to and from a double pole 
switch, must not run in one groove, through 
the same tube, norin the same slot in a cleat. 
Cleats should be made of well-seasoned hard 
wood (filled to prevent the absorption of moist- 
ure), porcelain, or other approved materia). 
and so made as to separate the wire at least 
one-fourth inch from the building. When 
secured hy cleats not over four feet apart 
and tightly stretched, wires having a differ- 
ence of potential of 120 volis or less, ard 
carrying not over 10 amperes, should be sep- 
arated at least one and one-half inches; 
when they are confined in moulding, a half- 
inch space is sufficient. Mains carrying 
currents of larger volume should be sepa- 
rated a greater distance. 

The use of metal staples for securing 
wire will not be approved. 

2¥. Where exposed to corrosive fumes, 
wires should be provided with an insulation 
that will not be injured thereby ; and should 
be put up in the manner described in Rule 27. 

80. All splices in wires must be soldered 
in accordance with Rule 8. A soldering 
bolt should be used for this purpose, if pos- 
sible. Care must be taken not to render the 
wire brittle by over-heating, Theinsulation 
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of any joint must be equal to that of other 
parts of the same wire. 
SAFETY CUT-OUTS AND SWITCHES. 

81. Every portion of each installation 
must be equipped with double pole, safety 
cut-outs, that will interrupt the passage of 
a current in excess of the amount which any 
portion of the apparatus is adequate to 
transmit. A cut-out must be placed where 
the underground or overhead service juins 
the inside wires, and at every point where a 
change is made in the size of the wire (unless 
the cut-out in the larger wire is intended to 
protect the smaller). The plug or other de- 
vice for enclosing or supporting the fusible 
strip or wire should be incombustible and 
moisture-proof, and so constructed that an 
arc cannot be maintained across its terminals 
by the fusing of the metal. No lead or 
composition strips carrying more than 10 
amperes before melting shall be used, unless 
provided with contact surfaces of some 
harder metal having perfect electrical con- 
nection with the fusible part of the strip. 
On any combination fixture, no group of 
lamps requiring a current of seven amperes 
or over shall be ultimately dependent on one 
cut-out. But there shall be a cut-out to 
each pendant and fixture. 

82. Switchboards and cut-outs should be 
made of incombustible material and ar- 
ranged so that there will not be any leakage 
of electricity across them. They should be 
put in places not liable to contact with 
foreign substances, nor exposed to moisture. 

33. All switches, except those in lamp 
sockets, should be double pole. 

They must have a firm and secure contact 
that will make and break readily, and that 
will not stick between ‘‘ fullon” and *‘ off,” 
nor get out of repair easily in other ways. 
The points of contact must not be allowed 
to scrape or rub the entire surface of an 
insulating material between the contac 
strips; an air space must intervene. ‘The 
carrying capacity of the different parts must 
be sufficient to prevent heating. 

FIXTURE WORK. 

34. In all cases where wires are concealed 
within or attached to fixtures, the latter 
must be insulated from the gas pipe by some 
approved device. 

When holes are drilled in fixtures, all burs 
or fins must be removed from the edge of 
the holes before the conductors are drawn 
through. 

When wired outside, the conductors used 
must be so secured as not to be cut or 
abraded by the pressure of the fastenings or 
motion of the fixture. 

All wire used for fixture work must have 
an insulation that is durable and not easily 
abraded; and must not, in any case, be 
smaller than No. 19 ‘“‘B. & 8.” or No. 20 
ot Oe Re 


Each fixture must be tested for possible 
‘‘contact”” between wire and fixture, and 
for ‘‘ short circuit,” before current is turned 
on. 

The tendency to condensation within the 
pipes or fixtures should be guarded against 
by sealing the upper end. 

No combination fixture with less than 
one-fourth inch clear space between the in- 
side pipe and the outside casing will be 
upproved. 

PENDANTS AND SOCKETS. 

35. Cord pendants must be composed of 
stranded wire, and protected by rubber 
bushings, or something equally good, where 
they enter the socket. 

When exposed to weather, or used in wet 
rooms, care must be taken to keep moisture 
from the inside of sockets. 

The weight of every socket and lamp sus- 
pended by a cord must be borne py a ceil- 
ing block, rosette or cleat, and by a knot 
under the bushing in the socket, in order to 
take all strain from the joints and binding 
screws. 

Flexible cord must not be used, except 
for pendants, wiring of fixtures and portable 
lamps. 

SECONDARY GENERATORS OR CONVERTERS. 

36. Converters must not be placed inside 
of any building, except central stations, and 
should be enclosed in a metallic or non- 
combustible case. They may be placed on 
the outer walls when in plain sight and easy 
of access, but must be thoroughly insu- 
lated from them. If placed on wooden 
walls, or the wood-work of stone or brick 
buildings, the insulation must be fire-proof. 
When an underground service is used, the 
converter may be put in any convenient 
place that is dry and does not open into the 
interior of the building; this location must 
have the approval of the inspector before 
the current is turned on. 

37. If for any reason it becomes necessary 
that the primary wires leading to and 
from the converte: should enter a building, 
they must be kept apart a distance of not 
less than 12 inches, and the same distance 
from all other conducting bodies. 

38. Safety fuses must be placed at the 
junction of all feeders and mains, and at 
the junction of mainsand branches when 
necessary ; also in both the primary and 
secondary wires of the converter, in such 
manner as not to be affected by the heating 





of the coils. Secondary wires, after leaving 
,the converter, will be subject to rules already 
given for inside wiring for incandescent 
lighting. 

The secondary circuit may be provided 
with a film cut-out, which connects to the 
earth outside of the building ; but perma- 
nently grounding the secondary circuit is un- 
safe and will not be sanctioned. 

FOREIGN WIRES.* 

59. No foreign wires of any kind shall be 
attached to buildings insured by this com- 
pany, for the purpose of c:rrying electric 
currents across the yard to any point. 

40. All electric wires which may be re- 
quired by the insured shall enter the premises 
at one point, preferably near the headquarters 
of the night watchman, where they can be 
kept under supervision ; each of said wires 
shall be guarded by a protector against 
strong currents, operating by opening the 
circuit, and by a lightning arrester. 

41. Such protectors against strong cur- 
rents shall be located in a dry, accessible 
place inside the building, and as near the 
point of entrance of wires as possible, and 
sball be without ground connection; such 
protectors shall be mounted on non-com- 
bustible and insulated supports, which shall 
be provided with a receptacle for the burn- 
ing or me!ted parts of such apparatus. 

42. The lightning arresters on all wires 
must be placed between the protector against 
strong currents and the electrical portion of 
the apparatus withim the building to which 
such wires are connected. No ground wires 
for such lightning arrester shal] be attached 
to gas pipes within the premises of the in- 
sured. 

43. All electric wires which may enter the 
premises of the insured must be insulated 
between the line wire on the insulator at- 
tached to the buildings outside and the pro- 
tecting device within with the best quality 
of water-proof insulation. Moreover, such 
wires must enter at a distance of not less 
than three inches from any other wire or any 
conducting material, 

44. If any wires carrying high tension or 
strong currents are to be carried over or 
under other wires ov the property of the in- 
sured. they shall be attached to poles so near 
to each other, with one wire so far above 
the other, that if a break should occur, the 
pendant wire between these poles may not 
be long enough to come in contact witb the 
wire below. or, if not carried on poles, these 
wires shall be so placed or protected with 
guard wires as to render a contact between 
different wires impossible. 

45. If the high and low tension systems 
are in use in the same yard, even when 
developed witbin the works, the wires musi 
be kept separate, and so wide apart that no 
contact or cross arc can be made. 

NOTICE. 

46. The underwriters reserve the right at 
- time to add to, change, or modify these 
tules, and to enforce such modifications, 
changes, etc., as shall be deemed necessary 
for safety; all reasonable efforts will be 
made to notify promptly all electric ligl.t 
companies of any change. 


Sessions Foundry Company. 

The illustration on opposite page gives a 
bird’s-eye view of the Sessions Foundry 
Company, at Bristol, Conn. 

This well-known corporation was estab- 
lished in 1878, and it has enjoyed a very 
large and steadily increasing trade with the 
electrical manufacturing companies through- 
out the country. 

The company makes small castings for 
special electrical work, in fact, for several 
years the company has satisfactorily supplied 
a very large demand with castings for dy- 
namo and motor magnets. Only the finest 
grade of iron is used by this company and it 


has a special process of melting, by which 
the castings when produced are sound, dense 
and, at thesame time, very soft. Four large 
melting cupolas are run daily, which melt 
up an aggregate weight of iron of 40 tons. 
——eoae_——" 
The South Wants the Electric Light. 
When the spirit of progress strikes a 
town, it is not long content without an 
electric light plant. Electric illumination 
is deemed a necessity wherever commercial 
activity is found. The South, as every- 
body knows, is developing rapidly at the 
present time, and, consequently, in that re- 
gion there is large demand for electric light 
apparatus. The Westinghouse Electric 
Manufacturing Company has recently closed 
contracts for plants in three Georgia towns, 
Valdosta, Washington and Waycross. It 
is evident that the Empire State of the South 
is determined not to be distanced by its 
sisters. 


*The position of the stock insurance companies 
is merely advisory upon this clause. 











What are “ Bell Steel” Gongs? 

The accompanying cut represents a 
wrought ‘‘Bell Steel” gong that is now 
being successfully placed upon the market 
by the Wilmot & Hobbs Manufacturing 
Company, who have their rolling mills and 
manufactories at Bridgeport, Conn. 

These bells are made from a special grade 
of metal used only by themselves, and by a 
peculiar and secret process they are enabled 
to produce a bell highly finished in brass or 
nicke] plate, not liable to rust, and one 
which demands the attention of every man- 
ufacturer who mounts bells for electrical 











The People and the Electrical Chair at 
the Eden Musee. 


One night, last week, a representative of 
the ELEcTRiIcaAL Revrew dropped into the 
Eden Musee to look at the wax figurés por- 
traying the Kemmler execution. This 
scene, whick is very properly laid in the 
‘* Chamber of Horrors,” is probably familiar 
to most New Yorkers, as it has been on exhi- 
bition for six monthsor more. The ensemble 
is good, but the details of construction are 
such that the absence of an expert’s atten- 
tion is apparent to an electrician. The dy- 
namo has a tendency to look like a hand 
organ, but, on the whole, the 
picture is sufficiently correct to 
give the general public an idea of 
the electrical execution business. 

It wasn’t so much to look at 
the wax corpses that the Review 
young man made this visit, as it 
was to bear what people said 


Fie. 1.—Stree, Gone ror BeLi.—Wiimot & Hosss, about the execution after it was 


BRIDGEPORT. 


or other purposes, as well as the jobber in 
bell hangers’ supplies. 

The cut, Fig. 2, represents a cold drawn 
steel shell which is but one of the innumer- 
able shapes and sizes that they draw. They 
have had to add new and special machinery, 
and among their very recent purchases are 
two peculiarly constructed presses weighing 
upwards of 25,000 lbs. each to supply the 
demand for large work, and they are now 
in spendid shape to undertake such work as 
well as the smaller classes of press, drop, 
and draw-bench work, in cold rolled steel, 
brass and other metals to order for manu- 
facturers who have not facilities for the 


A-DRAWN STEEL 


Fie. 2. 


manufacture of all the goods they require, 
and can furnish the goods japanned 
tinned, brass or nickel plated. The stand- 
ing of this company is well known and its 
work of the very best. 
_>- 
Subway Company Not Enjoined. 

Judge Beach, of the Supreme Court, has 
denied the application of the North American 
Underground Telegraph and Electric Com- 
pany for an injunction restraining the Con- 
solidated Telegraph and Electrical Subway 
Company and the New York Underground 
Telegraph Company from using any sub- 
way system other than the Johnstone 
system. 

The judge holds that there is no covenant 
in the agreement that the defendants shall 
exclusively use the plaintiff’s system, but, on 
the contrary, the wording of the instrument 
seems rather to give the defendants a right 
to limit the extent of the use according to 
their judgment upon the point of desirabil- 
ity and practicability. The right to an en- 
forcement of such a covenant, even if in 
the contract, would be extremely doubtful, 
in view of the powers of the Board of Elec- 
trical Control in regard to subway construc- 
tion. The injunction would probably seri- 
ously retard and interfere with a public 
work prosecuted by the Board of Electrical 
Control under authority of the State. In 
actions between individuals, the court hesi- 
tates, Judge Beach says, to grant writs of 
injunction pendente lite, and it should be 
even more exacting in those cases where 
public interests are directly involved. 

Never good to eat—Electric currents.— 
New York Mail and Hapress. 

















over. It occurred to him that 
this was the place where he might 
hear the freely expressed opinions of 
the people, the hot polloi, the plebians ; 
all of which expressions, translated into 
every day New York, mean “‘ the majority.” 

As the reporter approached the Kemmler 
group, a considerable gathering of people 
was crowded about the railing. It was a 
silent gathering; every one seemed im- 
pressed with the awfulness of the situation. 
Presently, down in front, near the railing, a 
little Frenchman, with tightly waxed mous- 
taches, a high hat, and a vivid red cravat, 
turned his snapping eyes from the death 
chair to the crowd, and, raising his hands 
above his head, exclaimed in an ex- 
cited manner: ‘‘ Mon Dieu / Eet ees 
horreeble ! And zees ees Amereeka, ze 
land of Libairty !” and with a shiver 
he broke through the crowd, and got 
out of the ‘‘Chamber of Horrors” 
as quickly as he could. 

The people exchanged glances of 
approval after this outburst, but no 
one said anything till a great big fellow, 
who looked like a porter, drawled out : 
** Well, I'd ruther be hung any time 
than have all them straps and things 
on me.” 

The crowd kept moving, new faces 
coming up each minute, The next 
man to break the silence looked like a 
doctor. All he had to say was, ‘‘ Well, 
I wouldn't have been in that room for 
anything.” Then he moved off. A 
young fellow with a girl hanging 
on his arm elbowed his way up to 
the railing, and, in an excited whisper, said 
to his companion: ‘‘ Look, Liz, there’s the 
electricity chair; that’s it.” With eyes like 
saucers, they gazed and gazed until they 
were fairly crowded away by the people 
waiting for a look at the revolting sight. 

A man wearing the uniform of a United 
States soldier passed in front of the railing, 
stopped a minute, looked intently at the 
scene, and then clicking his jaws together 
once, said, in a low voice, ‘‘ God! that’s hard 
op a map!” 

‘* Well, I don’t fancy that method of ex- 
ecution,” was the remark of a gentleman 
who looked like a lawyer. He didn’t stop 
long. 

‘*Here he is! Hereheis! Here’s Kemm- 
ler! This is what we’ve been huntin’ all 
over for. Come on, crowd in, girls!” This 
excited speech drew the attention of the 
crowd for a bricf interval to a girl ina white 
dress, who seemed to be piloting a flock of 
young people like herself. They were not 
in a condition to think about executions 
much, so they flitted off to see the bent mir- 
ror, which makes a thin man look like a 
barrel. 

Over in one corner, an old farmer, who 
looked like Den. Thompson in the ‘‘ Old 
Homestead,” had been standing open- 
mouthed and open-eyed for fully 15 minutes. 
He seemed chained to the spot by the 
horror of the scene. Pretty soon his wife, 
her face nearly hidden in an old-fashioned 
poke bonnet, came up to him and tugging at 
his coat sleeve, said, ‘‘ Come on, Eph ! come 
away; ye ben a-standin’ there fer an hour, as 
if this nasty thing was a fire or sumthin’. 
Come on, let’s go home; I’m sick.” And 
Eph reluctantly went away from the fasci- 
nating sight. 

Thus the crowd swept back and forth, 
some returning two or three times, as if 
unable to satisfy their morbid curiosity. 

The impression of the Revrkew young 
man was that execution by electricity was 
not favored by the masses, and that a good 
place for Commodore Elbridge T. Gerry to 
stay away from was the, ‘‘Chamber of 
Horrors” in the Eden Musee. 
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The Thomson-Houston Electric 
Company, Boston, have made another 
large shipment of car trucks to the Alano 
Railway Company, San Antonio, Texas. 


The National Car Heating Com- 
pany, Topeka, Kan., are issuing a cata- 
logue describing Searle’s method of steam 
heating cars. It seems to be particularly 
well adapted for the work intended. 


The New York Edison Illumi- 
nating Company is equipping its Broad- 
way conduits with an improved form of 
. manhole. Considerable underground work 
is also being done along the west side. 


**Indianapolis,”’ is the title of a 
little pamphlet published by the Commercial 
Club, of Indianapolis, Ind. It is sent out 
to boom the city. A good map of the sur- 
rounding country forms the frontispiece. 


The National Electrical Manu- 
facturing Company, 16 Vesey street, 
New York, report a large business in all 
their specialties. Their factories are run- 
ning night and day to keep up with orders. 


The Butler Hard Rubber Com- 
pany, 33 Mercer street, New York, report 
a good business in rubber electrical fit- 
tings. This company frequently turns out 
over 50,000 pieces of rubber goods per day. 


The Sioux City Electrical Sup- 
ply Company, who will furnish the elec- 
trical equipment for the Sioux City Corn 
Palace, to be built this Fall, have signified 
their willingness to take charge of any elec- 
trical exhibits for the palace, if sent in their 
care. 


Pattison Brothers, electrical en- 
gineers and contractors, have opened offices 
at 185 and 137 Broadway, New York. 
Both of these gentlemen have had a wide 
experience in the electrical field, having 
been connected with various Edison interests 
for a number of years. 


The Interior Conduit and Insu- 
lation Cempany, 16 Broad street, New 
York, are just publishing anotier pamphlet 
of testimonials regarding their system of 
wiring. The book is well gotten up, and 
contains fac-similes of letters from J. Pier- 

pont Morgan, E. H. Johnson, Thomas A. 
bane and Elibu Thomson. 


The Faraday Carbon Company, 
of Pittsburgh, owing to the rapid growth of 
business and want of space, are going to 
move and enlarge their plant. They are 
now negotiating for the purchase of several 
acres of ground near Pittsburgh. It is their 
intention to erect one of the largest and best 
equipped carbon factories in the country. 


The G. A. R. Parade gave the Pet- 
tingell-Andrews Co., Boston, an opportunity 
to extend another courtesy to their friends. 
A neatly gotten up invitation was received 
at this office stating that the company had 
reserved the house, 137 Boylston street, for 
the use of their friends during the parade. 
It was a choice place from which to see the 
seemingly endless column. 


Queen & Company, of Philadelphia, 
report a steady and increasing demand for 
their specialties in test instruments. Their 
improved portable testing sets are meeting 
well deserved favor, as new features of great 
vulue to electricians have been introduced. 
These sets are being made in large quantities 
to fill orders already received. The new 

‘* Magnetic Vane” ammeters and voltmeters, 
as brought out by the same firm, are much 
sought after and are now in use by the 
Edison, Brush and Mather Companies. 
Meters of special size and range will be 
made if desired. A large collection of in- 
struments has been placed on exhibition at 
Cape May during the Convention by Queen 
& Company, and all who are interested in 
the subject will be well repaid by a visit to 
their parlor, where everyone will be wel- 
comed, 





The Edison Manufacturing Co., 
Schenectady, N. Y., have issued a very 
handsome colored sheet advertising the 
Edison-Lalande battery. Mr. James F. 
Kelly, 19 Dey street, the general sales agent 
of the company, did some pretty rapid 
hustling recently in getting some of these 
into the Western Union building after the 
fire. About 280 Edison-Lalande batteries 
were used to replace over 1,600 blue-stone 
batteries. 








LIGHTING THE STREETS 
OF THE 


CITY OF TORONTO. 


Tenders addressed to the undersigned will 
be received by registered post up to 12 
o’clock noon of TUESDAY, SEPTEMBER 
2p, 1890, for the lighting of the streets, 
avenues, squares and lanes of the city of 
Toronto with electric light, gas light, or 
both, for a period of two, three and five 
years from the ist of January, 181. 

Specifications and forms of tender can be 
obtained upon application at the office of the 
secretary of the fire department, corner of 
Bay and Temperance streets, Toronto. 

A cash deposit or marked check, made 
payable to the order of the city treasurer, 
for the sum of three thousand dollars 
($3,000), must accompany each and every 
tender, together with the dona fide signatures 
of two responsible persons, who will become 
sureties for the due fulfillment of the con- 
tract. The deposit accompanying the ten- 
der will be forfeited to the city, in the event 
of the person or persons, whose tender is 
accepted, failing to 2xecute the necessary 
contract, or give satisfactory sureties for the 
due fulfillment of the same. Deposits of 
unsuccessful tenderers will be returned. 

The lowest or any tender not necessarily 
accepted. WILLIAM BELL, 

Chairman Committee Fire and Light. 
City clerk's office, Toronto, August 8, 1890. 








RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam and Gas Fitters, can secure 

a good side line by addressing 
Manufacturer, 1448 Niagara St., Buffalo, N Y. 


FOR SALE. 


ELECTRIC LIGHT PLANT. 


Capacity, 600 Incandescent Lamps. 


Exclusive franchise and contract with 
city. Dynamos and engine in first-class 
order. Full particulars had by writing to 


ZEPH. CHAS. FELT, 
Storm Lake, lowa. 


FOR SALE.—50,000 feet, 
quality, 214 and 3 inch creosoted tubing 
for eheient wire work, at 34¢ and 4 








second 


cents per foot. 
The Wyckoff Pipe Company, 
WILLIAMSPORT, PA. 
WANTED.—Man to take charge of 


Detail Department of Electrical 
Must be a good mechanic and 





Factory. 

have had experience in managing men. 
Applications should state experience and 

salary expected. 
Address, *@,.s. 


Care of ELECTRICAL Revigw, New York. 





We offer a large quantity of Stellar 
Incandescent Lamps, 50-volt, 16 can- 
dle-power, for Thomson-Houston sockets. 
Also 40 Single Arc Waterhouse Lamps in 
good order, and Line Wire No. 4B. &8. 
and No. 2 B. & S., of the Safety Insulated 
Wire Company and Simplex Wire Company 
manufacture. 
Parties in want of any of the above 
material, will please communicate with us 
for prices and particulars. 


The Manhattan Electric Light Co., Limited, 
80th STREET & AVENUE B, N.Y. 


PRPANTED.— —ELECTRIC LIGHT 
SALESMEN to travel in New 
England States. None but first-class men 
with experience need apply. 
Address, giving reference and experience, 
with salary expected, 


“A 
Care of ELECTRICAL REVIEW, 
13 Park Row, New York. 








PATENT PERFORATED 


ELECTRIC BELT. 


TESTIMONIAL. 


OFFICE OF 
THE BRADFORD ELECTRIC LIGHT AND 
POWER CoO., 
OFFICE AND STATION, 
Nos. 48 and 50 CHESTNUT STREET, 

Braprorp, Pa., Aug. 6th, 1890. 

Cuas. A. ScHIEREN & Co., 
Nos. 45-51 Ferry Street, 
New York City. 

Dear Sirs: 

Will say in reply to yours of July 28th, 
that we have three of your 10 inch Perforated Belts 
running alongside of solid ones with far better 
results. They are easier on bearings, use less oil 
and are noiseless. As fast as I can, will replace the 
solid belts with perforated. 

Very truly yours, 
J. H. Ross, 
Sec’y and Gen’! Manager. 





WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D.C. 


A General Banking Business Transacted. 


CaPiTAL, $250,000. 


<%: A Fs Beeseer, Vice-Prest. 
S. ParKER, Cashier. 














B. H. W. 





WASHINGTON LOAN AND TRUST 0., 


Temporary Offices, 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE, 
P; inten on See. Has for sale 

eatin ecured Investments. 


CAPITAL, | - = . « - 

ALL AND SEE OR WRITE TO U 
B. H. Siieeen dees est. W.B. hen Secretary. 
Jno. Joy Epson, V.-Prest. W.B. ‘GuRLEY, Act’g Treas, 


Washington Electric Conduit Co., 
Room 36, Corcoran Building, 
Washington, D. C. 
Manufacturers and constructors of glazed Terra 
Cotta conduits for electric wires of all descriptions. 
Approved by the engineers of the District of Colum- 
bia and local companies. Can be examined by 








$1, ,000,000 





parties. 


INVENTORS 


Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 

Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 

Also, Electrical Contractor and Constructor. 

Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 4 
to 50 horse-power. The only electric motor 
on the market to-day. 


LECTRIC @ Wii tino 
CONDENSER WD standards speciaty 


Rooms 2 and 4, University Building, New York. 


F. Z. MACUIRE, 
ELECTRICAL 


SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK. 








WM. MARSHALL, 








ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLO. 





—_. 














INDEX OF INVENTIONS FOR WHICH LETTERs 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON AvuGusT 12, 1890. 


433,948 Electric eetuien cormeieal. 434,087 
Electric rail connector; Charles A. Lieb, New York, 


433,981 Telephone; Edward Davis, Cambridge, 
Mass. , assignor of one-half to E. B. Welch, same 
place. 

434,007 434,008 Machine for covering insulated 


conducting wire with lead; Lewis W. Tracy, New 
York, . assignor of one-half to James E. 
Granniss, same place. 


434,011 Vertically adjustable dynamo support; 
Thos. Wrigley, Oak Park, assignor of one-half to 
Francis B. Badt, Chicago, Lil. 

434,017 Method of welding metals by electricity; 
Herbert E. Fowler, New Haven, Conr . assignor of 
one-half to D. T. Hedges, Sioux City, Iowa. 

024 SL gg md a plinnee: Gustave 
Monreth and Wm. M. Gibbons, Chicago, IIl., assign- 
ors by direct and mesne assignments to said 
Gibbons and Chas. C. Bateson, same place. 

434,030 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pe.. assignor by mesne assignments 
to the Thomson-Houston Electric Co.. Boston, Mass. 

434,032. Ammeter and voltmeter; Gustav Pfann- 
kuche, New York, N. Y., assignor to the Brush 
Electric Co., same place. 

434,034 Support for car motors; Sidney H. Short, 
Cleveland, Ohio. 

Trolley ~ electric railway; Joseph H. 
Wehrle, Newark, N. 

434,038 peereinet hy ‘electric lam hanger and 
switch; Oscar B. White, Cleveland, Ohio. 

434,063 Brake mechanism for electric street cars; 
Joshua Illingworth and Amos M. Baker, Cleveland, 


Franz G. 
C. Zopke, Berlin, Germany. 

434, Secondary battery. 434,301 Method of 
making electrodes for secondary batteries; Paul 
Schoop, Zurich, Switzerland. 

434,096 Rotating part of dynamos and motors. 
434,368 System of transportation by electricity in 
mines; Elmer A. Sperry, Chicago, Il., assignor to 
the Sperry Electric Co., of Illinois. 

434.144 Electric Insulator; John K. Dunbar, 
Austin, Texas. 

{ 434,147 Electric railway; Rudolph 
Philadelphia, Pa., assignor to the Electric Car Co. 
of America, same place. 

; 484.148 Electrically propelled vehicle. 434,27) 
434,389 434,391 Electricrailway. 434 276 Oursant 
collecting device for electric cars; Rudolph M. 
Hunter, Philadelphia, Pa., assignor to the Thomson- 
Houston Electric Co., of Connecticut. 

434,149 Cut-out and connection pe electrical 
apparatus; Chas. J. Klein, New York, 

434,151 Switch for electric circuits; Philip Lange, 
Pittsburgh, and Oliver B. Shallenberger, Rochester, 
assignors to the Westinghouse Electric Co., Pitts- 
burgh. Pa. 

434,152 Switch for electric circuits. 434,153 In- 
candescent lampsocket. 434,154 Electricindicator; 
Philip Lange, Pittsburgh, Pa., assignor to the 
pide Electric Co., same — 


io. 
434,076 Underground electric conduit; 


M. Hunter, 








igourney Drills. 


IMPROVED. 





Sensitive, Strong ean 8 Susietahatehie. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List “ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 
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Cyrus O. Baker, Jr. 


‘ BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2. GoRDon ec COo., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY; NEW YORK. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 

Precision and Constancy, Quality and Finish 

the Best in the World. 
Catalogue of Standard Test Instru- 

ments furnished upon application. 

THE E. S. GREELEY & CO., 

Gano T Dev St., New Yoru. 

















WIND IT WELL, 


Then neither wind nor a r, 

Can LAX fre om ay auen p sever; =: 

For CLIMAX has upon its yellow &&® 
surface, ‘BS 

The best of rubber to give it service. aN 

WHY NOT THEN, if stillin vain y 
u seek for an INSULATOR of the g 





NE 


W.R. OSTRANDER & CO. 
195 & 197 FULTON ST., NEW YORE. 
Manufacturers of 
SPEAKING ene. WHISTLES, 
NNUNC ATO RS 


Electric & cele Bells. 


wo 







us fora CLIMAX roll 

That will wholly soothe your restless Dy 
soul. 

BOSTON RUBBER SHOE CO. See page 





FACTORY, 
De Kalb — 


















sTHADERD cLEOTRI TEST INSTRUMENTS. 
AMEEEEEN QUEEN’S NEW 
VOLTMETERS Portable Combination 
FOR presses: Testing Set, 
mentee WITH GALVANOMETER. 





WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALOGUE 1-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN & ©CO.,, = = PHILADELPHIA. 
THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 
eee - 5 - ye Lamber, B. BR. 


" ane Pon Gane WILLIAMSPORT, PENN. 


THE LEHIGH VALLEY 
CREOSOTING CO, cere 


PUMPS, VALVES, GAUGES AND a 
WORKS, PERTH AMBOY, R. Jd. PUNCHES, SHEARS, BUFFING MACHINERY, &c. 
Office, Foot of Washington Street, JERSEY CITY, %. J. 


WATSON & STILLMAN, 
Creosoted Lumber, Dategeen’ Gatien, Tele 
one h Poles, Piling and Ti 




















210 East 43p STREET, New Yor Cirv. 
Specia/ Attention to Electrical Work. 


Full assortment of different sizes and qualities on BRAIDER 
POOLS, ready for the ocaion, in Red, Yellow and Green. 





ther colors ’to order. Send for Sample and Prices, . 
§ WM. MACFARLANE, & 00., 81 Grand Street, New York. 
Telephone Mo. 971 Spring. Mill, Bergen Point, N. J. 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESS —— 
SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 


thezly lal DRILLING“BORING 




















$. 


Biysa\ ° MACHINE ¢ 


o° Great Power. °, °, 


WIDE RANGE OF 


“ 7: REVERSIBLE # FEEDS. 





EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sxc. & Execrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


Vy ELECTRIC LIGHT WIRE 


a= — MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


N FARADAY CABLES. 
ofc and Factary, 67 STEWART STREET.. PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, Presipenr. JOHN CARROLL, Suc’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 









RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


QOPFICE AND FACTORY MONTREAL, CANADA 








OF PITTSBURGH, oF 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! ~ SHADES 


BOTH ARC AND INCANDESCENT. - 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


.O O76 sof he DEB) & OS On Pe a OD Be 


129 BROADWAY, NEW YORK. 








2 ONLY 


2 Gold Meal as xy 


AWARDED FOR 





Se connn eh) 
We SCéEEleectric Batteries. 


~GONDA~ 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 





MARK. 











ai Fon Pees CORRS Newark NJs 86. 9@,O92— 


THE LECLANCHE.-BATTERY CO., 
149 West |8th Street, New York. — 
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s EVANS SYSTEM OF DRIVING DYNAMOS 
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Two 60 Horse-Power 
Railway Cenerators 
and Four 50 arc light 
dynamos have been run- 
ning night and day since 


March, 1890. 


' 





STATION OF THE NORTH ATTLEBORO (MASS.) STEAM AND ELECTRIC Co. 


"Sul3j0q Aseuipso YyzIM 
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Send for Catalogue D, to THE EVANS FRICTION CONE COMPANY, 85 Water Street, Boston. 





THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 





MANUFACTURERS OF. 





PERRET AUTOMATIC LECTIN MOTORS AND DYNAMOS. 





EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 





High Standard of Workmanship, 


High Efficiency, 


Low Speed, 


Perfect Regulation, |Jjf 


Simplicity. 





15 H. P. MOTOR. 





MOTO H S 


FOR RUNNING 


Shops, Elevators and Machinery 


OF ALL KINDS. 





FAN OUTFITS 


Battery or Electric Light Cirouits. 





ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. ¢ 





et Cc. 


ca CC.” 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 


that can possibly be devised. 





One-eighth horse-power to 50 horse- 


power in stock. 





OVER 10,000 MOTORS IN ACTUAL OPERATION. 











Philadelphia 
Chicago 


ELECTRIC Mo TOoRs. 


FAN OUTFITS. 





Electrie Blowers for oe Ventilation. 








Equipment of Machine Shops, Printing Offices, Factories 


and Entire Buildings, with Electric Power. 





= hew England Office, 63 Oliver Street, Boston. 
38 South Fourth Street. 
Phenix Building. 


“C. & C.” ELECTRIC > MOTOR COMPANY, 


402 & 4204 Greenwich Street, NWew Work. 








TRADE MARK. 
WIRES, 
CABLES, 
TAPE & CORD, 


—FOR-—- 


PROMPT SHIPMENT. 





HOGGSON’S 


IMPROVED “ 


—— DOUBLE-—— 


WINDOW SPRING. 
THE BEST. 


“aster 


THE ONLY SPRING MADE Having 
ScREW AND WASHER FOR 
EACH WIRE. 








Leo: To Us 


—JOR— 


ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. 


We Guarantee Prompt Shipments, Low Prices and the Best of Goods. 


SOUTHERN ELECTRICAL SUPPLY C0., 


823 LOCUST ST., 


Between Eighth and Ninth Streets, ST. Louis, MO. 
WRITE FOR CATALOGUE. 








HOGGSON’S 


e° (PROVED 


Door Spring. 
RePneter tems 
Has Shield to 
Protest whe Pin 
THE ONLY om as one an ens 
Scaew 


AND WASHER FOR 
Eacu WikE. 





Fibre Wire-Cleats. 


Saves BATTERY AND WIRES 








THE AMERICAN CIRCULAR LOOM CO., 


SOLE MANUFACTURERS OF 


PATENT VW OVEN INSULATED WIRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 
BOSTON, MASS., 

620 Atlantic Avenue. 


Western Agents: 
THE ILLINOIS ELECTRIC MATERIAL CO., 
Chicago, Ill 
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Edison General Electric Company 


Edison Building, 
BROAD ST., NEW YORK CITY. 


Light & Power Department. 


Complete Electric Light and Rlectric Power Installations Contracted for any Capacity. 






























LAMPS 
Supplied of any 






and Voltage to 
fit any Socket 





_EDISON _ 













The Pioneer System 


of Incandescent 







Electric Lighting. _— AMOS 


MOTORS 



























Please address all Gommunications to the nearest District Office. 





DIsTRiIcrT OFFICES: 


Eastern District, New York, Edison Building. 
Central States District, Chicago, Rialto Building. 
Pacific States District, San Francisco, 112 Bush Street. 
Mountain States District, Denver, Masonic Building. 
_ Southern States District, New Orleans, Cotton Exchange. 
Northwestern Territory, Portland, Oregon, Washington Building. 
Canadian District, Toronto, Can., Bank of Commerce Building. 
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Electric Fixtures, Combination Fixtures, Gas Fixtures, 
Qur Establishment is not Controlled by any TRUST or COM BIN E. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 




















purchase goods. 





We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
No. 1426 CALLOWHSLL STREET, PHILADELPHIA, PA. 





We have just imported direct a large 


STOCK OF MILLING GUTTER BLANKS PALERMO MICA CO. 


(Annealed), forged by WILLIAM JESSOP & SONS, Limited, 
of their 


Best Cast Tool Steel. 


Sizes, = ~ 4 inches diameter, 5-8 inches thiok, 
To Ain tee o M5. i © ¢ 2 iets 
Varying by 1-4 inch in diameter and face. 


Price, 25 CENTS per Ib. 





THE GARVIN MACHINE CO. 


Laight and Canal Streets, New York. 





















sot SIMPUCIT. SELF-CONTAINED 


300 ) , — 
Paina rane COMPOUNDS 4 Tra TRA a TD BUFFALO. N.Y. 

















THE WALKER ELECTRIC C0. 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MAREET, 


50 BROADWAY, 


EDWIN SCOTT, President, 
GEO. W. W ALKE R, Vice-Prest. & Gen’l Manager, 
LEWIS G. TEWKSBURY, Sec’y and Treas. 


NEW YORK, U.S.A | 





POND ENGINEERING CO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, 
with special reference to the Hiegnest Errictency. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
| 


ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 





CHARLES R.VINCENT & CO., | 


16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-offEngines 


MANNING VERTICAL TUBULAR BOILERS, 


Complete Steam Plants Furnished and Erected. 





VWILLIAMS c& | 


15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES rrx= Poa 


MINERS OF 


DWIICA 


WAREHOUSE, 27 PECK SLIP, 


THE ONLY COMPANY PRODUCING 
MIC A. 
INTHE UNITED STATES. 


NEW YORK. 





25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 

constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Ne peee sory and Superior regulation guar- 
anteed. Self- Automatic Cat-off Engines 12 to 200 

Machines a Specialty. Illustrated 
various data as to og me Steam 
by mail. 


SEGLBA Engine Construalins and performance, free 
SY] [qm EGA ge Address BUCKEYE — CO., Salem, Ohio. 
SALES AGENTS: 


W. L. SIMPSON, 10 Telephone Building, 18 Coctiantt essk. N. ¥. 
‘* W. ROBINSON, 164 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Minor. 
















NEW ENGLAND BUTT CoO., 


PROVIDENCE, R. I., U.S. A., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


) TELEGRAPH, 
_h TELEPHONE 
ES 1g 3 
“yi f 4 












>>. 


MPYVIT IND leas 


Electric Light Wire, 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


FOR COVERING CABLES, 


Single, Double and Triple 
WINDERS, 


Horizontal and Upright 


mata \ | Taping Machines, 


Cabling Machines, 

” Measuring Machines, 
Stranding Machines, 
east Bie, Ete. 


sTINGS A. SPHCIALTY. 
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181-189 MERCER ST., NEW. YORK. 





MANUFACTURERS OF 


D ELECTRICAL APPLIANCES 


FOR ILLUMINATING, 


Including Clobes and Shades, plain and fancy; 
Reflectors; Holders; Insulating Joints; 
Fittings; &c., &c., &c. 


SEND FOR CATALOGUS “E1890.” 













WESTERN POWER CONSTRUCTION CoO., 


ROOKERY BUILDING, 144 ADAMS STREET, CHICAGO. 
McINTOSH & SEYMOUR 


TANDEM COMPOUND STEAM 
JACKETED CYLINDERS, 
SUPERHEATING RECEIVER, 
PATENTED VALVE SEAT, 
AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
correspondence Solicited. 






















































GEO. L. WRIGHT, President and General Manager. F. F. RANDOLPH, Secretary and Treasurer. 
ALBON MAN, Vice-President. WM. MAIN, Electrical Engineer. 


RIVER« RAIL ELECTRIC LICHT COMPANY 


ALDRICH COURT, 425 BROADWAY, NM. Y- 
THE MAIN ELECTRIC MOTOR tains no lead, is lighter than 


Owned by this Company differs — ws ney _ =e 
both in appearance and principle ae eee 
= a ire P P The battery is adapted to with- 
from those of the common type, 


( stand high rates of discharge 
much as the turbine water-wheel & 5 
" and rough treatment. 
does from others. 


The lines of force take the THE CAR MACHINERY 


form of a vortex or whirlpool. Allows the coupling of both 
No wire is in motion, and the axles to a single motor, without 
moving part is in the form of a the hard running action hereto- 
smooth disk. A larger output fore the result of this construc- 
of power in proportion to weight tion. It enables a motor of mod- 
with fewer revolutions per min- erate weight to start and handle 
ute, is the result of this con- a car, under severe conditions 
struction. of grade and curve, without 


THE MAIN STORAGE BATTERY wasteful or dangerous demand 


upon the batteries. 
Has no applied oxides or com- It allows the motor to revolve 
pounds of lead, either as paste 


under its most favorable condi- 
or powder. The positive elec- 


tions, while the speed of the car 
trode is formed by the action of and power consumed may vary 
the current alone. The Mechan- 


widely. 
ical Construction is such as to This is done without electric 
secure unusual durability with a resistance or shifting battery 
capacity several times that of the connections. 
old Plante battery, and in excess It does NOT belong to the 
of any of the usual “grid” 


numerous family of ‘‘car starters.” 











THE RIVER AND RAIL MOTOR. a eo ; 
batteries. The mechanism is quiet in action 


The negative electrode con- and durable. 


Street Car Companies and Electric’ Railway Corporations ‘Should Investigate this System, 
GARS ARE LIGHTED BY BATTERIES THAT PROPEL THE MOTOR. 
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Tht Weasraon Guasounere Drain 10 Motor Co... of Bavrimore, Mo. 








MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIG MOTORS FOR ALL WORK, 


> yynomos forlncandeseen Lighting, 


SPECIAL FEATURES: 


High Efficiency. 3 Slow Speed. 


For full information and circulars address, 


 CHADBOURNE, HAZELTON & CO., 


SOLE adios AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING cities.” 





Ta 


Horn, Brannen 


“Forsythe 
Manufacturing Co. 


(INCORPORATED.) 


Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 


427 to 433 North Broad St. 
PHILADELPHIA. 








CORRESPONDENCE 


SOLICITED. 
suger HW @ é 
FOR THE 
ELECTRICAL REVIEW 2 


£@ Tha coLmak ouiion 
S. 








pant 





a0 nent upen your tho cone, 
xy - ies remember this ‘thin g to do, 
(| 


"a Prova 
oy” The ae = to shed the 


HAVE ou poet 


snow and CE. 








Sperry Elect iene 
Factory 195-207 Canal Street, Chicago, IL 


MANUFACTURERS OF THE 
Improved Sperry High and Low Tension 
Systems of Arc Lighting, 
Claiming the Highest Efficiency, Reliablilty 
and Durability. Perfect Regulation. 


The Only Watches for Electricians. 





FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., 


192 BROADWAY, NEW YORK. 


BOOKS 











Oomnr ee ea SvuBrIacorTrsa 
Will be mailed to on receipt of price, Address, 
ELECTRICAL REVIEW PUB. COMPANY, 

$ Park Row, New York P, 0, Boz: 3.32 


otevinced jm 
ae bee 











339 WASHINGTON STREET. 
- 94 CHURCH STREET. 


BOSTON OFFICE, ° 
NEW HAVEN OFFICE, 





Buy TELE: 


SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


Arc Lighting System. 





Office and Factory, Middletown, Conn. 








WESTERN OFFICE, 


Room 456, THE ROOKERY. 
CHICAGO. 
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EDISON GENERAL ELECTRIC COMPANY.— 





AILWAY 
DEPARTMENT. 








More than 100 Different Street Railways in Operation or in course of Construction. 
More than 175 Separate Orders from Street Railways for Electrical Equipments. 


OUR ELECTRIC RAILWAY SYSTEM "to ‘se'tHe ‘most 


DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


Please Address all Communications to the Nearest District Office. 
MAIN DIsTRIcT OFFICES: 


NEW YORK, EDISON BUILDINC. 
NEW ORLEANS, COTTON EXCHANCE. 


DENVER, COLO., MASONIC BUILDING. 
CHICACO, RIALTO BUILDING. 
TORONTO, CANADA, BANK OF COMMERCE BUILDINC. 


SAN FRANCISCO, 112 BUSH STREET. 
PORTLAND, ORE., WASHINGTON BUILDING. 





CONRAD N. JORDAN, President. 


E. COCORZA, Vice-Prest. & Treas. 


JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


THE TRINIDAD-NEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. 


THE CELEBRATED TRINIDAD LINE WIRE. 


WORKS, HARRISON, N. J. 
THE HEIMANN FIREPROOF INSULATED WIRE. 


House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 





LIST OF DYNAMOS IN STOCK. 





es, 
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THE BURTON ELECTRIC HEATER, 
FOR ELECTRIC RAILWAY CARS. 


No Smoke! No Gases! Economy in Spacel 


Normal use of Current, THREE AMPERES. 


“They are giving us and the public entire satisfaction.’ —Simend, ¥ Va., U. Z By. Ge 
borough, Mass., ‘Street R: 


“The heat is pleasant, sufficient and economical.’’"—Marl 


FOR FURTSER INFORMATION, ADDRESS 


THE BURTON ELECTRIC CO:, RICHMOND, VA. 

















SPECIAL NOTICE. 
VOL. VII + VIII, 


PROCEEDINGS OF THE 


National Electric Light Ass’n Conventions. 


Held at Niagara Falls and Kansas City, 
Will be published in July (in book form, cloth bound). 
w/ It has been decided to accept a few pages of appropriate advertising. 
This matter has been placed in charge of the 
MAN'F'R’'S ADVERTISING BUREAU, 


Bens. R. Western, 111 Lier 
Proprietor. — Write for Pi Particulars. netpcacaaidanes 




















suc 8 D 


NATIONAL CARERON CQO 


CLEVELAND, OHTO. 





MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 








B® Porcelain Electrical Supplies and Specialties, 


EMPIRE CHINA WORKS, 
1444156 Geee St, GREENPOINT, BROOKLYN, ET. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDpTscal. 
and Gur TARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


THE 


Americal Bell Telenhone (pa, 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this.Company by the above 
patents, andrenderseach individual u user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use; and all the conse- 
quences thereof and liable to suit therefor. 


PHOSPHOR-BRONZE | 


INGOTS, CASTINGS & MANUFACTURES 

THE PHOSPHOR BRONZE rapa LIMITED | 
512 AR 4ST PHILAD s PA USA 

OR Ce T HOF 











THE HOLTZER-CABOT ELECTRIC CO., 


Manufacturers and Dealers in all Kinds of 


>t ELECTRICAL APPARATUS. }< 


Office and Warerooms: !!! ARCH STREET, BOSTON. 
Factory: BROOKLINE, MASS. 


Special Agencies; Baker, Balch & Co., 
Seattle, Wash.; Paul Seiler’s Electric Works, 
San Francisco, Cal. Where a full line of our 
goods is carried in stock. 


we 





Enclose Business 
Card and Send 
for Illustrated 
Catalogue. 





AT 








OUR SPECIALTY: 
Standard and Pony Magneto Bells. 


Standard and Pony 
Extension Bells. 
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A. G. DAY'S OLD RELIABLE |NSULATION. 


ADAPTED TO ALL ELECTRICAL PURPOSES. 


WIRES. CABLES. 


Electric Light and Power, Telegraph and Telephone, Aerial Use, Subterranean Use, Submarine Use, 
Railway and all other branches of Signaling. Concealed Wiring in all Locations. 


The Acknowledged Standard for Durable and High Insulation. 
WEATHER-PROOF LINE WIRE. 


Insulated with two Kerite Tapes, with Braid Outside and Hard Paint Finish. 
TOUCH, DURABLE AND CHEAP. 















































ITS MERITS PROVED BY THIRTY YEARS’ USE BY 
ALL LEADING ELECTRIC COMPANIES. 








KERITE TAPE IN ROLLS AND SPOOLS. 


ALWAYS STICKS, NEVER DRIES. 
IMITATED BY ALL, BUT EQUALED BY NONE. 





Armored Electric 
Light Cable. 





Six No. 14 and one No. 13. 
Insulation, 16-32. Armor, 
12 No. 6. 


100-Conductor Aerial Telephone Cable. 
Conductors, each No. 20. Insulation, 3-32. No. 72. 


500. 
7 7-Conductor Submarine Cable. 


50- Sub i 
a ALL SIZES LEAD ENCASED WIRES. nidioincinin 
meee — i ec Insula jon, 82, 





No. 











No &. Electric Light Wire. 2 No. 18 Copper for?Underground Use. 
Kerite Insulation and two Braids. 4-82jInsulation, Lead Encased. 


Fa 
Underground Electric Light Wire. 
praesent 108 aa ec 


, No. 18 Copper. 
No. 16 Copper. 6-32 Insulation, Braided. 4-32 Insulation, Plain. 
For Samples, Estimates, Price-Lists and Illustrated Catalogues, address 


GEO. B. PRESGOTT, Jr., General Agent, 16 Dey St., New York. 


FACTORY: SEYMOUR, CONN., W. R. BRIXEY, SUPT. 9 WESTERN AGENTS: WESTERN ELECTRIC CO., CHICAGO. 








No, 20 Copper. 3-32 Insulation, Plain. 





rE NEw 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains ‘and “‘Locals,"’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 























Epison MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 
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CENTRAL ELECTRIC CO. 


116 & 118 FRANKLIN STREET, 
CHICA Go. 
Connected by Private Wire with Postal Telegraph Cable Company. 

















Why do Wire Manufacturers claim that their Wire is “‘as good as OKONITE”? 
Because THEY know that OKONITE is the greatest Insulated Wire ever made, and they 


only hope to equal it. 
Why do Weatherproof Wire Dealers say they have a Wire ‘‘ Equal to Candee”? 
Because Candee is the King of Weatherproof Wires and THEY know it. 








Our Other Specialties hold the same positions in their respective classes. Among them are: 
THE BRADY MAST ARM, THE BRADY SLEET PROOF PULLEY, 


THE GLOBE FAN, THE BURNLEY DRY BATTERY, 
THE BUTLER HARD RUBBER GOODS. 








Send us a Sample Order if you want it Filled Promptly and Satisfactorily. 


CENTRAL ELECTRIC CoO. 
116 & 118 FRANKLIN ST., CHICACO. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


13 South 4th Street, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


k PATENT “K K ” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


' NEW YORK OFFICE, 25 Park Place, 
So THOS. L. SOOVILL, NEW YORE AGENT 
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SELECTRIC MERCHANDISE COMPANY, '< 


Opposite Pullman Building, 11 ADAMS S’TREE’, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALI SYSTEMS. 


W. R. MASON, Standard and Special Designs for Car, Station and Line Work. 
Gen’! Manager. CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED. 


SEALINE wrreeiins rinervoor LIQUID PAINT 


DYNAMO BASES, 





















‘a os the following Electrical f == 


Purposes: LAMP HOODS 
INSULATING, INTING EXTERIOR 
PA 
CONNECTIONS, em, = OF WIRES, 
EXTERIOR CABLES, } SS eee — = AND ALL KINDS OF IRON AND TIN WORK. 





CONVERTER BOXES, 
CUT OUT BLOCKS, 


HAS NO DISAGREEABLE ODOR. 














MANUFACTURED BY {JAMES A, TAXLON, 


vom} SEELY & TAYLOR MANUFACTURING COMPANY, = ((’*:stainc 


President. 
24 Cortlandt Street and 19 Dey Street, New York City. 


ocr rune ioe ww we ree The Mitchell Vance Company 











strength seth of the hide) not tanned but but rawhide ft fulled and and softened by tour patent process. ny (SUCORSSOR TO MITONEL, VANCE & 00) 
ELECTENO LIGHT BELT MADE. ° Agents in all cities,’ ond for trial bal. 3° OMY Perfect 

DESIGNERS AND MAKERS OF 
| a OF EK oo ARTISTIC 


Eeetrlier’s & CONNNINALLOD EiXTares 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 


ELECTRICAL ENGRAVI nG,A SPECIALTY. | 











FOR EST! MATES ECTRICA New Designs of Artistic merit and unexcelled finish have 
Seno ge CATALOGUE & @ EL - ENGRAVING. been originated which commend themselves to intending 
Or EVERY DESCR/PTION. i purchasers, being shown in Parlors illuminated by Elec- 

tric light. 








Architects and Decorators Designs and suggestions 


No more broken acid bottles, hence time, money and material are saved. hh iteshdasaee 
MANUFACTORY, SALBSROOMS, 


24th & Q5th Sts, & 10th Ave. No, 836 & 838 BROADWAY, 
NEV WToRr=z. 


THE HEINE SAFETY BOILER CO. 

















ECONOMIC FLUX BULB PATENT SAFETY WATER TUBE STEAM BOILERS. 
For containing and conveniently applying liquid flux for all kinds of soldering. Always 
ready and will not spill acid. NO CAST IRON PARTS. ALL PLATE STEEL. 
wo far poh aces of electrical apparatus, especially in the winding of arma- 
— No contracted cpenings to drum, but full f tube d out, th 
IT IS A BOON TO LINEMEN, PLUMBERS AND TINSMITHS. circulation and dry y caning Adapted for all kinds of hese nate og Psa rm loos 


Contracting companies will realize its merits by noting the saving of Ten Month id DI 
year for each workman ; time consumed in hunting for old bottles and filing same ot considered. Y Pe | in the East and West. Send for Mlustrated Catalogue. 


No waste at all; is c th rried, and lay i positi ith li d f acid. 
1.00. "Sent by Mall, Postpaid on teociptet Price. SL Oo. |707 Bank of Commerce Building, St. Louis, Mo., 


The Bulb is made ofrubber. It contains a wick which is always moist or wet, and ready to supply 


acid in any quantity desired. Gentle pressure on the Bulb governs the flow of acid. ‘o) 
ind It x] — preter: an brah and nc than the use ofr ‘osin, and it is indispensable in any trade or Rr TO— 
ustry where the soldering iron is Heine Safety Bolter Co.....82 Madison St.. Chicago, it. 
MANUFACTURED Risdon Iron Works......... ....... San Fi 
BOSTON WOVEN HOSE Co., ae Roger & Go... ul Block Dorsey Sat 
nw oom 


1 , New York 
Jos. K “Rug a te 10 07 West Second St., Cincinnati He 
H. E. Collins & Co.. . 34 Lewis Block, 

Van Pie acter asic Rcoents block, Pittsburgh, Pa. 


* 226 DEVONSH!RE STREET, BOSTON, MASS. 











ON BLEOCTRICAL SUBsECT® L- Metetaer...... 34 St. Charies Si. New Orleans. La 

any address, postage prepaid, on receipt of price, Address, Engitce om. 44 ty oot Unionare 1 ny os na 

ELECTRICAL REVIEW PUB. COMPANY, Seeger & G Guernsey Co............ ity of M Mexico, We 
AGENTS. 





Park Row, New York. P.0. Box, 8,329, 
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HAZAZER & STANLEY, 
ELEGTRIGAL HOUSE FURNISHINGS, 


32 and 34 FRANKFORT ST., NEW YORK. 





T. W. NESS, Montreal, - Agent for Canada. 
A. ‘SECHRIST & CO., Denver, ae Agent for Colorado. 
LOUIS B. HETTY, 126 Eddy Street, San Franciese, Cal., 

Agent for Pacific Coast. 





Messrs. Hazazer & STANLEY, New York, July 25th, 1890. 
GENTLEMEN : Please ship immediately the 100 bells ordered last week. I have 
used your bells for the last five years and have found no other equal to them. They are 
the best electric bells on EARTH. 
Yours truly, 
Cuas. E. Gooprica, Electrician, 
508 Eighth Avenue. 


THE E.S. GREELEY & Co., 


Nos. 5 &7 Dey St., New York 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Onis & Gang Switehes 


Cleats, Rosettes, Moulding, Pins, Oross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Cotton Covered <‘lexible Conducting Cord 
of various sizes for Incandescent Lighting, 
Spikes, Pole Steps, Lag Screws, Drive Screwa 
Turn Buckles. Ete 











STEVENS & BABCOCK, 


BAST BAGINAW, MICE. 


GEDAR POLES 


—— FOR = 


== _ FLECTRIGAL PURPOSES 
<a A SPECIALTY. 


Ask. FoR PRICES. 
Deliweredad any part of the United States. 


TE CLARK 


ARC LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches from 
5 to 40 Amperes, 


ick make and 
reak uncontrol- 





















W.B.Cleveland 


PROPRIETOR, 


FACTORY, 
CENEVA, O. 











JOHN A.ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weather-proof, 
Office and Annunciator Wire. 


+ MACNET WIRE + 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and fables. 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 








SEND FOR CATALOCUE AND PRICES. = 





JOHN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREET 


=. lL. SHIPPY, Secretary. 


WORKS: - TRENTON, 


is — 
PERFECTED MOTORS A 


Develop Full Power at Half the Speed of other 
Makes and are, Therefore, Noiseless. 


WORKS: 


14th, Washington and 13th Streets, dee 
NEW YORK. 


EDISON 


MINIATURE INCANDESCENT 


ELECTRIC LAMPS. 


1-2 to 36 Candle-Power. For use with Batteries or Dynamos. 
8B to 40 VOLTS. 
WE WILL SEND FREE, CATALOCUE E, 
Which shows prices of, and experiments with Edison Lamps, 
and gives directions how to make a Cheap Battery 
to operate them, Any intelligent boy can make and use these 
batteries and lamps. 


EDISON LAMP COMPANY, Harrison, N. J. 


N. J. 


























W.L. SCOTT, President. 


St. 


J. F. PORTER, Vice-President. 


c. W. BRINK, Secretary. 


Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


203 WORTH EIGHTH STREET, 


WRITE FOR QUOTATIONS. 


sr. LOUIS, MO. 








E"ARADAYVY GCARBON Co. 
ELEGTRIG LICHT GARBONS, prrvssuncz, Pa 


SUBSCRIBE 
NO WW crecraicat review. 


Something New! The most useful 
One, two, three, and patented improve- | 

















~ 











ag drills for ment indrillpresses CA RY & MOEN : 


SENS i TIVE) Royce & manzan, FOREST 
z ake ee, ice Th AL Ea ELECTRICAL APPARATUS, 


Jatalogue 0! fine | 

| Telegraph and Telephone Supplies, | , 

bee: Site Machine Co. Mo. 1408 Penna, Avenue, | ADVANTAGES : 
bea Willard’s Hotel. WASHINGTON, D. 6. Pe a ee | 


for years is applied. 











LAMP HANGER 

















Lamp insulated 
from hanger. 


No strain on lamp 








HARTFORD, CONN. 




















cg Berg Lamps when in po- 


PARKER-RUSSELL MINING # MPO. 60. sion supported en connection. 
cor. aa "privat ‘tirely by cross wire No danger of lamp 
ST. LOUIS. “or cable, dropping by breaking 








or cutting of cord. 
Kase of Operation. 
Low Price. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT . 
| Core in use only 


Washburn & Moen Mfg. Co. eer or lower 


WORCESTER, MASS. 


MAKERS OF 


IRON © STEEL wwwx 




















wae "2 TURED BY 
erate AME d Copper Wire for Electrical Purposes. i 
SD oranmmmamumamrnarae FOREST CITY Electric Works 
In Long Lengths, Galvanized by our Patent Continuous GENEVA. OHIO. 


Process Factory, 


EW YORK BELTIN 





Since the first introduction of the Electric Tele; — Service, our paten — expressly manufac- 
tured. for Sees GET, ie ENS oe ery req! n as regards stre’ ngth, evenness of quality, and 
stive ca) t 


Send for co Liste and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice,” Sen it free on application. 


New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE 8ST. 








=. VL. _ . 
| ARGES) By 
| ‘ccm BELTING, : 





wo al 
2 | us 
2 #5 w yet quality tells. —{- +) PAG, niNG, 
a on S | # En, 
ote: “A ‘Catlins caaine In TH HOSE,— YW 
z | well designed and thoroughly built, ipa Ww AT Ss, 
| is the best the world today possesses. : AN ATT \NG ‘ @) 
| sara ie bad tint cpetnes shod be oo STA\R-TRENDSS 
are. yo sd an engine and never have 
seen of these, write for descriptive circular. 


Oo SES > Senne I5-PARK:-RO W,,NEW-YORK. 
(Opposite Astor House.) 
J.H.CHEEVER treas. J.D.CHEEVER very.treas 





JAMES LEFFEL «& Co. 


SPRINGFIELD, O.. OR 110 LIBERTY ST., N.Y. 











3 \We are the exclusive Western Agents of 


WASHBURN & MOEN. 


WESTERN ELECTRIC C0., : - Chicago, II. 
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== WHAT Iss oS 


CANWMAS JACKET 


——THE TRANSFORMER SYSTEM. : 
APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station Haquipments. 


WALTER K. FREEMAN, 150 Nassau Street, New York. 


[27 Correspondence Solicited. Specifications and Estimates Furnished Free. 


The “na Electric Company, 


August 23, 1890 






































BRIDCEPORT, CONN., 


MANUFACTURERS OF 


THE BRYANT D. P. SWITCHES. 


The Best and Cheapest Switch in the 
Market. 











MAY CONVENTION. The Bryant D, F, vite, 


PETTINCELL, ANDREWS & CO., - = = = = = = BOSTON 


AGENTS: | SAWYER-MAN ELECTRIC CO., - - - - - = NEW YORK 


GREAT WESTERN ELECTRIC SUPPLY CO., z= CHICACO 


BROWNLEE & Co., 


DETROTT, MIcE. 


CEDAR POLES CLIMAX, BRR woo Men 








BOSTON =, FOR PROTECTING JOINTS AND 
* Nee OTHER EXPOSED PARTS OF 
For Electric Purposes. uy : Se BOSTON. TELEGRAPH. TELEPHONE.OR 


ELECTRIC LIGHT WIRES. 


THE LARGEST STOCK AND QUICKEST SHIPMENTS. 38 SASS. SEND FOR SAMPLE LOT. 








t=" Manufacturers of the Celebrated Octagonal Red Pine ae for 
Electric we and Electric Lighting; also Manufacturers of Cross- 
Arms and Pins 


The Eddy Eleetrie Mfg. Go. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


Tn all sizes, from 1-2 H. P. upward ; High Efficiency ; Perfect Regulation ; Superior Workmanship , 
Ease of Management ; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electroplating, Electrotyping, Copper Refining, Etc. 
NO REVERSING. NO WATER. NO NOISE. NO SPARK. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG. CO, - - WINDSOR, CONN. 


NEW YORK: 33 Church St. , BOSTON: II! Arch St. PHILADELPHIA: 506 Commerce St. 
KANSAS CITY: Rialto Building, NEW ORLEANS: 10! Camp St. 














CHICAGO: 329 Rookery Building. 
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AMERICAN AND FOREICN 


BOOKS 


ON ELEGTRIGITY *@ ITS APPLICATIONS. 


Electricity, Magnetism, Etc., Etc. 





Adame: Teany Ge TIE ooo cen icc c ccc sc ce cttecsscoveocesesetsveverectr ces 4 00 
Angell. Elements of Magnetism and Electricity. Cloth, 233 pages, 151 iilustra- 

Ce ee ee a A a eee ae ety ere er eee eee ae se 75 
Anderson. Lightning Conductors, Cloth. .............secseeeeeseeseserecssees 6 50 
Atkinson. ‘Elements of Static Electricity... ........cicecccccccccdecccccecce os 1 560 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 

BUD THUSHIAIDIE 6.6.5 cecccccccccvnccccccceceoccsoeseecoseegsescesecesege 2 50 
Barlow. Magnetic Attractions............cccccceccce soccccccceseccccesosccs 4 00 
Barnard. First Steps in Hlectrichty. ......cccccccccsccccccccccccccccccs coccece 75 
— Age Of Blectricity. ..... cccccccccccccccsesevcveveccccevccessscoscre 2 00 

Brennan. A Po pular Exposition of Electricity, 191 pageS.............eeeeeeeee 75 
Blakesley. * apenas Currents of Electricity. Cloth..........cccccccescc-coce 50 
Bottone. The Dynamo. How Made and How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. ‘Electrical Researches. Cloth...........2. s.ccsccese cocvecces ove 5 00 
Cook. Magnetism and Electricit é Cloth, 48 illustfations. ... 0-22... cesccceces 40 
Cumming. Electricity Treated xperimentally. Cloth, 100 diagrams...... ..... 1 50 
Davis. Manual of Magnetism, Galvanism, etc. ..............-cccecccccccccceces 3 00 
Deschanel. Electricity and Magnetism. eh bitter acckasokwincdn<bubies 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages...............00-2000: 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

G0 tee ME asig. KGs ns anecececaen shee sc othe nes eVenseveaseeyessem 60 
Du Moncel. Electro-Magnets. Boards, 50c.; English Edition............-0+++0+ 75 
Dunman. Short Text Book of Electricity and Magnetism.......crccccccccesecess 40 
Dyer. Induction Coils; How Made and How Used. Boards..........0-..se+00% 50 
Electricity in the os a copiguatmiaaespuniuaunemsess 6 00 
VGTCAE.. “DU GI FOE CIID oo isiesicse cos o0scesediccebeesionvcesess 1 10 
Faraday. Experimental Researches in Electricity. 3 vols., cloth..............+. 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations. . 2 50 
I, ee sc ASKER DARA cIv oe COHES Sos-eC Oe Me Lek wedeoaRe te 1 50 
Flemiag’s. Short Lectures to Electrical Artisans............2.s0sceseeceeeeee os 1 50 
ESO, DO cicisccciceccd scqaecs vas ekssghe SeFEN ede ceetes 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations. ... ee | 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., ‘cloth....... 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth...............0:05. 
Guthrie, Magnetism and —_ eamlanioiager ainetaess Meee eteN xt taed tort hes 
Hamilton. The Origia of Energy, Electrostatics and oe Renee aaede-emsieiei= 
Heap. Electrical Appliances of the Present Day. Cloth............. +00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations 
Hospitalier. 'The Modern Applications of Electricity. i SR er eer 
Harris. Rudimentary Electricity. Flexible, 69 illustrations. ...............+:00% 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............0..008- 
Harris. Galvanism, Animal and Voltaic Electricity. ..................2000008-0 
Hering. Winding Magnets for Dynamos. 63 pages..............20. ceeeeeeeeee 
NE IN okie. 6 obs Dade te.s eame asinine scedie.cee decieeee se ¥ é 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations...................- 5 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages... 30 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

IR EAE ce acntecacarenttars. ss cans <tilqnvecasning axe veeduh Bie 6 00 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, . 

SE actecire Nation pos Cob aed pielgu so 0s<eyes aeeles 1 Mech hdd dee eb sadew ee 2 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 1 00 
Lightning Flashes and Blectric Dashes «.........cccccccsccccccccccsccccccccece 1 00 
NR 56s ds Ha oe Seer edeoe eovnsieeciene Misneeaienbess 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

NN, NN sae Teed cie 6s opaslcieeaKe (oi6éas sewed Reba eae esse) 6b 98's 2 00 
I NEN yore cinsinievioisinseieidwisceinewwesceesbecselsed es 5 00 


Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 3 





Telegraphy and Telephony. 





Abernethy. Commercial and Railway Telegraphy. J''ustrated, cluth.......«+-. 23 00 
Beechey. Electro-Telegraphy. Cloth, 36 illustrations. ........++..+++++ cocseee §=40 
Clarke & Sabine. Electrical Tables and Formule. Clucb.............000: ccccee 5 00 
Culley. Hand-Book of Practical Telegrepby. Cloth, 442 pages. .......-.06. «eee 600 
Davis & Rae. Hand-Book of Electrical Diagrams und Connections. ....... b licce te 2 00 
Douglas. A Manual of Telegraph Construction. 88 diagrams, cloth......... ese- 600 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages.............0+ eceseees 8 00 
Field. History: of Atlantic: Telegraph. ... 5. < «00:0 «/. ses cp pose cccccccsrccccoccceess 1 25 
Globe Telegraph Code. .......... sseseseeccssecrecesseceeeccessrecccecccenes 2 00 
Hoskiacr. Laying and Repairing Electric Telegraph Cables. Cloth...........0+-. 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 1 50 
Jones. Historical Sketch of the Electric Telegraph............-.0005 e-seecccees 2 00 
Lardners, Electric Telegraph Popularized..............+seeey.seeeeseeeee eee 1 50 
Lockwood. Electricity, Magnetism and Electric ‘Telegraphy. Cloth, 376 pages... 2 50 
Loring. A Hand-Book of the Electro-Magnctic Telegraph. Boards, 5Uc. ; cloth, 

TOs ML. sw capecees'deessh sep oeenctvwc sees cedar ees bene Vsenuerseawiaies 1 00 
nw Davis. "The Quadruplex. Cloth, 196 Pages. ....cccccvsessccveccccesve 1 50 
SEROES, SAN OE OO CIID, Vrs vicagcwele Feesee. 499 <60ecccesssenatevescescs 4 00 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 7 illustrations... 1 50 
Plum. The Military Telegraph During Our Civil War. Two vuls., portraits and 

Eo o5G at cRll phudwareesede 20 0500s oy drt SaEnea tee e tas ae ye eels 5 00 
Preece & Silveright. Telegraphy. Cloth, .o).2:.% ..< sssasie cs o003s a3 tarcdesaee- 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols.. 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations... 1 25 
co ee er rere etre reer rte rere 4 00 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. §& 00 
Smith. Manual of Telegraphy. 31 illustrations, paper...............eesceeeeees 30 
I I iodg: sn 516-54 Gu irdie 50s oa bE Rew esos hese Oke ces coos TE os 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

adi. tk eo Be Seer, ee fk peer Sere 1 50 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 4 00 
Delbear. Thea ampbone. Clete, lustepiea <. . &. .......s2000ceeccistweestescviives 50 
Du Moncel. The Telephone, the Microphoue and the Phonograph. 70 illustra- 

OS EE eae na ae Se ee 1 25 
Lockwood. Practical Information for T clephonists, CleRR.: ci cinc bo000deeente 1 00 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations. ...... 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 

OIE io 5inig nos. 6806s cus h bene Dk Stew SO Ses MONK eHSERR ETNA TEETETS Oy édiseule< 8 00 

Electric Lighting and Transmission of Power. 
“lglave & Boulard. The Electric Light. Its History, Production and Application. 

BOD SPOROB! 55 doi 6.1000 Ve cc bles otto Sects eset 0b 540000 she SeeEE esse Cecesesseoure 5 00 
Atkinson. Elementary Principles of Electric Lighting. ............ sscescsceees 15 
Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 

of Electric Light Plants. 70 illustrations, 93 pages ...........6.-eeeeeeeeeee 1 00 
Badt. Incandescent oe Re eens ere ee ere 1 00 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 5 00 
Days | Miotisic Light Avitemctie, | CUO. 5 655. 60000 se sccccccescesesss vocceces 40 
De Cew, Glacer. Magneto and Dynamo Electric Machines ...............0s0e00- 3 00 
Du Moncel. Electric Lighting. 66 illustrations, cloth............ ......ceeeeee 1 25 

| Dredge. Electric Illumination. 2 vels., cloth. Vol. 1 (scarce), $15. Vol.2..... 7 50 

| Electric Lighting Act, 1882, also the Rules of Board 0 Trade, October, 1882...... 2 00 
Foote. Economic Value of Electric Light and Power. 191 pages....... ....... 1 00 
Gordon. A Practical Treatise on Electric Lighting. Cloth..............eeceee- 4 50 
Grierson. Electric Lighting by Water Power... ........c0c0. cccccccccccccene 40 
Hedge. Precautions to be Adopted on Introducing the Electric ‘Light............ 1 00 
Hedges. Central Station Lighting. Paper........ . PY ae ee 20 
Holmes. Practical Electric Lighting. Cloth... ....0..ccccccccccccscvesececessece 1 00 
Higgs. Magneto and Dynamo Electric Machines. 301 pages..............eeeees 2 00 
Kapp. Alternate Current BRRGmiMeey.. oc. ctivc cow Sods cect b cst scieieces sev eoes 50 
Eo liccecds Goniac se iiae isin oven Seen se craensndebes 8 00 
Pope. Evolution of the Electric Incandescent Lamp........ ........2-eeeceeese 1 00 
Prescott. Dynamo-Electricity. Cloth. ...... 0... .sessceeccrsere: cotecccecees 5 00 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations 1 00 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. 5 00 
Schilling. Present Condition of Electric Lighting .....................25 seeces 50 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... .........02. 50 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards ............. 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations. . 5 00 
Thompson. Recent Progress in Dynamo-Electric Machinery............. ...... 50 
Thurston. Stationary Steam Engines, especially as pene f to Electric Lighting 

Vg RS OR ee ho PE RES ED eR ee Pek ee ae me Spee ed yt eg 2 00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 8 00 
Du Moncel. Electricity asa Motive Power. Cloth. ..............ceseeccccecees 3 00 
Kapp. Electric Transmission of Energy and its Transformation................. 8 00 
Vrcnart, TPN EON, SONNE co occncccs, scccccccsseesees: scseene sige 8 00 

| Walker. Practical Dynamo Building for Amateurs. ................++.eseeceees 80 

| PR, ee CN coo nbn boc cd nevidwss- ewe pune sneeewenteesbibee 1 00 

Testing and Measurements. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.............. 1 50 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 Sree & 5 00 
Lockwood. Electrical Measurements and the Gulvanometer. Cloth............. 1 50 
Smith’s. Dynamometric Measurements...............2:00+:sceceeececeseeeeees 40 
Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 1 75 
Electro-Metallurgy, Electrotyping, Etc., Etc. 
Badt. Bell Manger’s Hand-Book. Practical Information and Suggestions to per- 

sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 

Apparatus. 105 pages, 97 SeMMIRARINIS.., 1, Bo 4b 0+ de dos ake dn oosscccccocece 1 00 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages .. ..........eseeeeeeeeeeeee 1 20 
Bottone. Electrical Instrument Making ee eee ee 2 00 
Wodteine, teers. CLO BOG PRI 5 o.oo cin cnc sie cad scceccdeccccecesoeess 3 50 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated..... ..............0-- 2 25 
Napier A Manual of Electro-Metallur, i Si - Se ere 83 00 
Urquhart. Electrotyping. A Practical Manual...........cccseceescesccccce os 2 00 
Miemrmerte a meeceropeating. ClO, ......0..2000a5escicetblned ends BEbSecccccccoces 2 00 
Wahl. Galvanoplastic Manipulations. Cloth....... ........ ccccceccccccceecs 7 50 
Watt. Electro-Metallurgy Practically Treated. Cloth...............-seeeeeeeee 1 00 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations................... 8 59 
Wilson. ae and Electrotyping. OS eee 2 00 


Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 

Oe EN 8 LSS iulbin iB hdr okeenkdo4. SCRE MOEN OOTE CHOC ES 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

ag. Foe Tae, eee EEE COE TEE Ce TE 83 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 2 00 
May. Bibliography of Electricity. ............++ecseceseeeeee eeeeeeeeeeereces 2 00 
McClure. Edison and his Inventions....... SED a Dna edebaseg eee Ke eC ee 1 00 
Mendenhall. A Century of Electricity... .......2..+00.eseeeeeeceereeceseerens 1 25 
ROTI... PR OE SINE, oiiicisssidgtccoescsianescetses sipeseveosbes 6 00 
Miller. Magnetism and Electricity. om pages, iMlustrated ........ccscorsccvscces 2 50 
Bismro., . TSCICy We Oe OE, CNG soon 5 5 scksio ns ccccvecsnccsones Besesee 1 40 
Murdock. Notes on Electricity and ereaaiican Cloth, 33 illustrations. . 60 
Munro & Jamieson. Etectiician’s Pocket-Book of Electrical Rules and Tables. . 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 2 50 
Teipner. _ “TRCOVY GF MUMBMCHS MRCRUUTCTIOUID. ooo. occ oss. ce esecccsscvsccecccsees 1 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth........ 40 
PAPEINEOD. COO TOPIN 00 LID 00:6 8ccs:000696s cc eesessesetecereeeceses 00 
Parnell. Action of Lightning and Means of Defending Life and Property from its 

NO sti crate atin oldiaaaa ov did sd latest a aa ASN Gnd OSi<'8i0si8-5.84:6 3 00 | 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations............... 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations........ 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

pe Pe ee ee ee a Aree ee er ee ee 00 
Rankine. Rules and Tables for Engineers .............+++.+-0 ceesseevensreees 4 00 
Reports of the Committee on Electrical Standards. Cloth...........-..2e0eee00: 8 75 
ee Ee ee ere 5u 
Salomons. The Management of Accumulators...............cseceeececeesseeees 1 20 
Spang. Treatise on Lightaiog Protection. Cloth, illustrated. ....06 6. scccsccees vi) 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth........... 60 
Tarn. Magnetism and Electricity. A book for students ........-....+s.eeeee0% 80 
A ee 5556. crs inro dso nccnreiee vieeeiGisieswearrsesesivieeseees 2 00 
Thompson. Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- 

CN csi Seid eae ere ah eee ERG DAR ORS ees SAPS. 9500 <eCSCS ad eieesep 5 
Thompson. Recent Progress in Dynamo Electric Machinery...............+.... 50 
Thomson. THlectro-Statics and Magnetiom. .. ........sccccccccssccccccessccsccve 5 C0 
ae. er re ee Pe eee 50 

Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 1 00 
atson and Burbury. The Mathematical Theory of ‘Electricity and Magnetism. 

RP OSes 9 utara touts 1.6 cin ne 4.0.6 45 AOE sp 0 SESE ROTEL ISO Hes 4.9 098 OH 2 75 
Wonders of Acoustics ; or, The Phenomena of Sound. Cloth, 288 pages......... 1 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth...............-. 2 50 
Welch. Table of Relative Weights of Copper Conductors ............ 2. eeeeee0s = 
Woodward. Ariihmetion! Physics. Boards..........0...0.csccscsccvccvescccecseve 





pages 
t-Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
ry t by Express or Post Office 
ress 


ELECTRICAL REVIEW PUB. CO., 


P. Oo. BOX, SB320. 


PAID, to any address in the world on receipt oi prize. 
| Money Order, Postal Note, Draft or Registered Letter. 


13 PARK ROW, NEW YORE. 
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THE CONNECTICUT MOTOR CO., 


Office and Works, PLANTSVILLE, GONN. 


Address, P. O. Drawer 62. 








MANUFACTURERS OF 


Automatic ELEcTRIC Motors. 


ALL SIZES, FROM i-2 TO 50 HORSE-POWER. 


_ DYNAMOS FOR POWER OR LIGHTING. 


Workmanship and Material ul Unsurpassed. 


| SIMPLE, DURABLE, HEFICIBN T. 


ve ™ , NEW YORK: 17 Broadway. BOSTON: 32 Oliver St. 
25 HORSE-POWER CONSTANT POTENTIAL MOTOR. PHILADELPHIA: 17 N. Sixth St. NEW HAVEN: 65 Orange St. HARTFORD: 14 State St. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the [Jnited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 



































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING 6O., 


84 River Street, New Haven, Conn. 


EUREKA TEMPERED COPPER COMPANY. 


NORTH HAST, PA. 
ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 


BRUSH COPPER, COMMUTATOR BARS, COPPER WIRE, GEAR PINIONS, BEARINGS, TROLLEY WHEELS. 


WESTERN SALES OFFICE, 225 DEARBORN ST., CHICAGO, EASTERN SALES OFFICE, 35 BROADWAY, NEW YORK. 
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H. E. & 6. BAXTER, 


MANUFACTURERS OF 


Electrical Goods, 


18 FULTON ST., 


BROOKLYN, N. Y. 
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No, 2 HOTEL ANNUNCIATOR. 





STYLE “D,” (RON FRAME SKELETON BELL. 
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IN BUYING THE BEST YOU BUY THE GHEAPEST. 


The Thomson-Houston Alternating System 


is THBaE BEST. 











it has proved its merits in actual operation, and 
they have been fully substantiated by orders for SK 
additional equipment from a majority of its users. 
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Ny 
IN PROVED DYNAMOS, 


Unequaled in Mechanical Design ara Construction, 




















Self-Regulation and Economy of Operation. 


Transformers of the Highest Efficiency. 
Superior Incandescent Lamps and Electric Meters. 
Complete Central Station Equipments. 


THOMSON-HOUSTON ELECTRIC COMPANY, 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue; Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City... ; 
1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San, Francisco, Cal. 
215“wést Fourth Street; Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 

















LOOK OUT 


NOVELTIES 


F(ECTRICAL 
SUPPLIES 


DISPLAYED BY 'I'FAE: 


vayer Man Electric Co, 


T THE 


| CAPE MAY CONVENTION 
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=3 GENUINE TELEPHONES FOR EXPORT. 








ie TROPICAL A\MERICAN | ELEPHONE (OMPANY 


























Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST INDIES. 


American Bell Telephones, Blake Transmitters and Magnetos, « * 
* * * “Williams” Magneto Call-Bells, and Standard Switch boards. 
PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRICES, 


Send for New Illustrated Catalogue and Price List to 





New York Office, direct: No. 10 Cortlandt St.-or- Boston Office: No. 95 Milk St., Box 3318, P. 0. 


THE E. S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS. 





INTERIOR CONDUIT AND INSULATION COMPANY. 


A New and Improved Method of Fitting Buildings with Insulated Tube Condults to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, s, Catalogues and Instructions, Mailed on Application. 














ADDRESS 


INTERIOR CONDUIT AND 











INSULATION COMPANY, 
16 and 18 BROAD STREET, NEW YORK. 





THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


HARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORAGE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 


constantly on hand. Hard Rubber Specialties of all kinds made to order. 


Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 





NEHWY ELECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
ww. PERREN MAYCOCE. 
TOGETHER 


The Rules and Regulations to be observed 
in Electrical Installation Work. 


WITH 





PRICE, - - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 





A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 





PRICE, - - 75 CENTS, 





EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DBETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 





PRICE, - - $4 00. 





MODERN VIEWS 


oFr 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 





PRICE, - - $2 00. 








Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REVIEWw, 
(3 PARK ROW, NEW YORK. 


P. O. Box 3329. 
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UNITED STATES ELECTRIC LIGHTING CO. 


(WESTINGHOUSE ELECTRIC C0., Lessees.) 


ARC INCANDESCENT 


ISOLATED ELECTRIC LIGHT PLANTS. 


AUTOMATIC DYNAMOS.==PERFECT DEVICES. 


More than 1,000 Plants in operation in Mills, Hotels, 
Office Buildings, Theatres, Etc. 


ELECTRIC MOTORS and GENERATORS. 
~ fee 


















































| 

















NEW U. S. MOTOR. 


Direct Current Generators and Motors for all purposes. 1-8 horse-power up to any power 
desired, and of any required E. M. F. Superior in Design and 
Workmanship, and Unequalled in Efficiency. 








Send for New JU. S. Catalogue on Incandescent Lighting and Motors. 








GENERAL OFFICES: 
EQUITABLE BUILDING, 120 Broadway, N. Y. 
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F ORT WAYNE ELECTRIC COMPANY, 


=FPORT WwaAYyN =, IND. > 


MANUFACTURERS OF THE 


atlery nduetion System of Long 


AND THaE 


190K Wood Automatically Regulating 3oo6K*« 


Distaneg. Tneandesent Lighting 









ARC DYNANMO AND LAMPS. 
| Main Office, FORT WAYNE, IND. 








NEW YORK, - 
PHILADELPHIA, 
PITTSBURGH, PA., 
CHICAGO, - 
SAN FRANCISCO, 
DETROIT, MICH., 





Ff FORT WAYNE, - 
WOOD DYNAMO. BROOKLYN, ‘io 








BRANCH OFFICES: 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


~ + 





115 Broadway. 

907 Filbert Street. 

533 Wood Street. 

185 Dearborn Street. 

35 New Montgomery Street. 
57 Gratiot Avenue. 


” - - INDIANA. 
“ - NEW YORK. 





SLATTERY INCANDESCENT DYNAMO. 








_. 
“> i 





x" Ex =: 


EMPIRE Giy ELectRic Co. 





INSULATED WIRE. 





Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CAREONS. 


HARD AND SOFT CORED. 








Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Batteries, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, a Shade-holders, 
tc., Etc 











ALI: HINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric €o., 15 Dey Street, N. Y. 










TraE IMPHRovEeD 


Corrugated Tube Feed Wator Heater. 


THE 


iF 
/ 
al 
eH 
&} 


OF MASSACHUSETTS, EZ Z 
Sole Manufacturers of the WAY A &) 4)! 
Corrugated Tube Feed Water Heat- 
ers, Surface Condensers, Expansion 


Joints, Expansion Tubes for Com- 
pound Engines, Coil and Straight 








Tube, Vertical or Horizontal, Feed 
Water Heaters, Harvard Pump Reg- 
ulators, Automatic Gauge Valves, 
Barnard’s Separator. 





Mt 
HVAT} 


All Heaters 
and Condensers 

Sold Under Ly 
Ten Years’ Guarantee, ee 





The Highest Known 
Results from the use 
of Exhaust Steam 
without Back Press- 
ure. 





SEND FOR CATALOGUE “‘A’’ TO 
34 OLIVER STREET, BOSTON. 
F. B. ASPINWALL, 112 Liberty St.,N.Y. H. S. WALKER, 26-28 Randolph St., Chicago. 
ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 
RUSSELL & CO., ST. PAUL, MINN. 





